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HOLDEN SALT BATHS—For Varied Applications. 


HOLDEN SALT BATH FURNACES-Gas, Oil & Electric— 
Designed for steel and ceramic pots for temperatures up to 
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HOLDEN INDUSTRIAL FURNACES—For a wide variety of 
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HOLDEN INSTANTANEOUS HEAT—Luminous Wall Com- 
bustion System 40% direct gas savings available for tem- 
peratures from 300-2300° F. 


HOLDEN AUSTEMPERING-MARTEMPERING~—Isothermal 


Heat Treating; Variety of applications replacing oils. 


HOLDEN PRESSURE NITRIDING—For stainless steels, ni- 


tralloy steels, several classes of hot work die steels or harden- 
able steels. 


HOLDEN CONVEYORS-—For Plating or Heat Treat Process- 


ing. 15-50% saving in floor space for almost any application. 





Three F.O.B. points — Detroit _ New Haven —_— Los Angeles 
SALT BATHS: From stock: Shipment within 24-48 hrs. of receipt of order. 


SALT BATH FURNACES: 4-8 weeks, depending on size, made possible by our manufacture of: 


a. Our own transformers to our specifications. 

b. Factory pre-wired electrical panels. 

c. Our own electrodes and cables. 

d. Furnaces at three f.o.b. points for early programming and lower freight costs. 


INDUSTRIAL FURNACES: 6 - 14 weeks, depending on size and capacity. ‘ Our latest designs and pre- 
fabrication permit rapid installation where field erection is required. 


See back cover for listing of free literature. 


Realize 15% to 30% direct savings per year by use of Holden equipment. 
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Oak Ridge Team Awarded 
Metallographic Grand Prize 


ROBERT J. GRAY, head of the Met- 
allography Section, Metallurgy Di- 
vision, Oak Ridge National Labora- 
tory, Union Carbide Nuclear Co., Oak 
Ridge, Tenn., headed up the team of 
metallographers whose entry took 
the Grand Prize in the 1958 Metal- 
lographic Exhibit held during the Na- 
tional Metal Congress and Exposi- 
tion in Cleveland. Co-workers on the 
prize-winning entry included J. C. 
Gower, W. E. Denny, E. P. Griggs 
and J. E. Epperson, all from Oak 
Ridge. 

Mr. Gray received his A.B. degree 
in biochemistry from Sterling Col- 
lege, Sterling, Kan., in 1951. He be- 
came interested in metallography in 
his first post-college position with the 
Naval Proving Ground in Dahlgren, 
Va. Much of his interest was gen- 
erated due to the guidance of W. S. 
Pellini, now superintendent of the 
Metallurgy Division, Naval Research 
Laboratory, Washington, D. C., and 
B. R. Queneau, now assistant man- 
ager of Metals Inspection and Re- 
search, Tennessee Coal and Iron Di- 
vision, U. S. Steel Co., Fairfield, Ala. 

In 1946 Mr. Gray became metal- 
lographer for American Brake Shoe 
Co.’s research laboratory in Mahwah, 
N. J. In 1948 he moved to his pres- 
ent position. 

Imitating the growth of the Met- 
allurgy Division at Oak Ridge, under 
the direction of J. H. Frye, Jr., the 
Metallography Section, headed by 
Mr. Gray, is now located in three 
laboratories and employs 8 technical 
people, 20 technicians and 1 secre- 
tary. In addition to its many sup- 
porting research activities for the 
Metallurgy and other divisions at 
Oak Ridge, the Metallography Sec- 
tion endeavors to advance the capa- 
bilites of metallography through 
long-range research programs in 
electron microscopy, hot and cold 
stage microscopy, dilatometry, vac- 
uum cathodic etching and technique 
developments in the extraction and 
identification of inclusions in metal. 

In his participation in the Metal- 
lographic Exhibits sponsored by 
A.S.M. at the Annual Metal Show, 
Mr. Gray served once on the judging 
committee; he and his associates have 
won six Best in Class awards; they 
were awarded the Best in Show 
Award in 1953 and the Francis F. 
Lucas award for Best in Exhibit at 
the Show last year. First-prize 
awards in “Photomicrographs—Color 
Prints” and “Electron Micrographs, 
Metals” were awarded at the 
A.S.T.M. Photographic Exhibit in 
Boston in 1958. Color photomicro- 
graphs from this laboratory have ap- 
peared in National Geographic, En- 
cyclopaedia Britannica, and on the 
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July 1958 cover of Metal Progress. 
Mr. Gray has been a member of 
the Steering Committee for the 
Atomic Energy Commission Group on 
Metallography since 1953 and has 
served as chairman for the past two 
years. Last year, he participated in 
an Oak Ridge-A.S.M. Educational 
Program and spoke before the To- 


ledo and Philadelphia Chapters on 
“Metallography and Its Contribution 
to Metallurgy”. 

Mr. Gray is a member of Lions In- 
ternational and teaches a men’s Sun- 
day School class at the First Baptist 
Church in Oak Ridge. His hobbies 
are golf, fishing, woodworking and 
photography. 





R. J. Gray, Head of the Metallography Section, Metallurgy Division, Oak 
Ridge National Laboratory, Headed Up the Team of Metallographers 
Whose Entry Took the “Best in Show” Award in the 1958 A.S.M. Metal- 
lographic Exhibit. Shown are the members of the team, from left: J. C. 
Gower, W. E. Denny, E. P. Griggs, Mr. Gray, and J. E. Epperson 


The Transactions Committee 
of the A.S.M. is now receiving 
technical papers for considera- 
tion for publication in the Trans- 
actions of the Society and pos- 
sible presentation before the next 
national meeting of the Society, 
to be held in Chicago, Nov. 2 to 
6, 1959. 

Many of the papers approved 
by the Committee will be sched- 
uled for presentation on the 
technical program of the 41st Na- 
tional Metal Congress and Expo- 
sition. 

Papers may be submitted any 
time up to Apr. 15, 1959, for con- 
sideration for presentation at this 
convention. The selection of ap-~ 
proved papers for the conven- 
tion technical program will be 
made in May 1959. Manuscripts 
may be submitted any time dur- 
ing the year and upon acceptance 
by the Transactions Committee 
will be processed immediately for 
preprinting. All papers accepted 
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will be preprinted and made 
available to any members of the 
Society requesting them. How- 
ever, the printing of an accepted 
paper does not necessarily infer 
that it will be presented at the 
convention. Reprinting of ac- 
cepted papers is done quarterly; 
notification of their availability 
is published in Metals Review. 

Manuscripts in triplicate, plus 
one set of unmounted photo- 
graphs and original tracings, 
should be sent to the attention 
of Ray T. Bayless, assistant 
secretary, American Society for 
Metals, 7301 Euclid Ave., Cleve- 
land 3, Ohio. 

Should it be your intention 
to submit a paper, please notify 
A.S.M. A copy of the booklet 
entitled “Suggestions to Authors 
in the Preparation of Technical 
Papers” will be gladly forwarded. 
This booklet may help consider- 
ably in the preparation of line 
drawings and illustrations. 


ee Ow OW OW O89) O99 —O0089 0d) Od OW O09) OI OI Od OW OI OO) OW OW OO ow 


_ 











Reviews Nickel 
and Platinum 


Metals 


Speaker: E. M. Wise 


International Nickel Co., Inc. 


Members of the Savannah River 
Chapter heard Edmund M. Wise, In- 
ternational Nickel Co., Inc., speak on 
the “Metallurgy of Nickel and the 
Platinum Metals”. 

Mr. Wise discussed the processing 
of the complex ores which provide 
most of the world’s nickel plus sub- 
stantial quantities of copper, iron ore 
and cobalt. In addition, a large por- 
tion of the world’s platinum, palladi- 
um, rhodium and ruthenium, plus con- 
siderable sulphur, selenium and tel- 
lurium, are recovered. 

Crushing and grinding, followed by 
selective flotation and magnetic sep- 
aration, provide the main products 
which are worked up to provide 
nickel, copper and iron. Sulphur is 
removed by oxidation and, in the case 
of the copper sulphide fraction, this 
is done by flash smelting in pure 
oxygen to yield concentrated SO, 
which is recovered. The oxygen for 
this operation is produced in one of 
the world’s largest atmospheric oxy- 
gen plants. The nickel sulphide is 
converted into a matte which is very 
slowly cooled and given additional 
treatment to remove most of the cop- 
per and the platinum metals. The 
nickel sulphide is then converted into 
nickel oxide sinter as well as other 
nickel products. . 

Mr. Wise then proceeded to show 
how the electrical, magnetic and cor- 
rosion resisting properties of nickel, 
plus its well-known effect on struc- 
tural transformation in steels, were 
utilized. Effects such as magneto- 
striction, which might seem academic, 
are the basis of substantial tonnage 
uses for nickel and, indeed, are re- 
sponsible for the low-expansion and 
constant modulus properties obtain- 
able in the nickel-iron-base alloys. 
The wide variety of properties is the 
basis for the use of nickel in the 
electron tube industry while the high 
permeability of the nickel-iron al- 
loys, such as Permalloy, is required 
for communication equipment, mag- 
netic shields and memory devices and 
a host of other electronic ‘specialties. 
Alnico, originally devised by Mishima 
and improved by Dutch and Ameri- 


SAVANNAH 





E. M. Wise, International Nickel Co., Inc., Spoke on the “Metallurgy 
of Nickel and the Platinum Metals” at a Meeting of Savannah River Chap- 
ter. Shown are, from left: Roger Mittleberg, Earl Hoxie, Mr. Wise and 
George Beckman. (Photograph by George McCaskey for Savannah River) 


can metallurgists, revolutionized the 
concept of permanent magnets in 
industrial devices. 

The effect of nickel on the trans- 
formation of steel has been fully ex- 
ploited in producing 300-M steel yield- 
ing a tensile strength as high as 
300,000 lb. coupled with a high yield 
point and substantial ductility. Simi- 
lar strengths have been obtained by 
cold working the 18-8 stainless steel 
alloys at temperatures of minus 
200° F. followed by heat treatment 
at about 800° F. The percentage of 
platinum in International Nickel Co.’s 
alloys is of the order of the radium 
content of pitchblende, roughly a part 
in a million, but the recoveries are 
almost quantitative. Platinum has 
found its major use in industry as a 
corrosion and heat resisting material. 
Its use is responsible for the produc- 
tion of fiber glass as well as the 
world’s nitric acid and most of the 
perchlorates. In the last few years, 


large quantities have been demanded 
to produce higher antiknock gasoline. 
Palladium finds its largest use in 
electrical contacts in the telephone 
system and roughly a billion such 
contacts were made last year. This 
is probably more than all of the other 
contact materials used in the low-cur- 
rent field. Rhodium is an essential 
alloying element with platinum for 
thermocouples, catalysts and glass 
handling equipment. Rhodium is also 
readily electrodeposited to produce a 
very white corrosion resisting sur- 
face, which is employed not only for 
appearance purposes, but also for 
electrical contact service. Iridium 
and ruthenium are principally used 
for hardening the other platinum met- 
als. A recent development is the use 
of platinum surfaced anodes for the 
impressed current method of corro- 
sion prevention on ships as well as 
small motor boats.—Reported by 
L.. P. Costas for Savannah River. 





Discusses Magnesium Castings 








K. E. Nelson, Metallurgical Development Section, Dow Chemical Co., Re- 
ported on the “Metallurgy of Magnesium Castings and Forgings” at Notre 
Dame. He discussed magnesium and its alloys, methods of preparation and 
application in castings and forgings. Shown are, from left: George Feter- 
ston, vice-chairman; C. Needled, Penn Township School; Mr. Nelson; 
Mr. Dickey, South Bend Schools; and W. Chandler, Notre Dame University 
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R. S. Busk, Dow Chemical Co., 


Describes Use of Magnesium in Aircraft 











Presented a Talk on “Magnesium Alloy 


for Aircraft and Missile Applications” at a Meeting Held in Boston. 
Shown are, from left: W. A. Backofen, technical chairman; Dr. Busk; and 
R. A. Pomfret, chairman. (Photograph by H. L. Phillips for Boston) 


Speaker: R. S. Busk 
Dow Chemical Co. 


R. S. Busk, director, metallurgical 
laboratory, Dow Chemical Co., pre- 
sented a talk on “Magnesium Alloys 
for Aircraft and Missile Applica- 
tions” at a meeting in Boston. 

Some of the more important prop- 
erties required of magnesium alloys 
for aircraft and missiles are stability 
(as measured by strength-weight ra- 
tio), corrosion resistance and reliabil- 
ity. Slides were shown of the various 
types of aircraft in which magnesi- 
um alloys are used in the form of 
sheet, extrusions, forgings and cast- 
ings. Sizable quantities are used in 
missiles. 

With the aid of slides, Dr. Busk 
showed various types of aircraft, the 
speed of operation and the increase 
in skin temperature with the increase 
in speed. He explained that for 
equilibrium conditions, the skin tem- 
perature is a function of speed and 
height of travel. However, for short 
life, conditions of nonequilibrium exist 
since the time and number of mis- 
sions decrease with an increase in 
skin temperature. For nonequilib- 
rium rather than equilibrium condi- 
tions, factors of specific heat, 
thermal conductivity and density be- 
come important. The physical con- 
stants for magnesium are such that 
a magnesium structure will not get 
as hot in some missile service as an 
equivalent steel structure. 


Work on magnesium alloys for ele- 
vated temperature service started 
about 20 years ago. As time went 
on, the important and unique role of 
rare metals, particularly thorium 
and cerium, was observed. A study 
was made of their effect on proper- 
ties. More recently, the development 
of the rare-earth magnesium alloys 
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included the addition of zinc and zir- 
conium, the latter element being 
added for grain refinement. 

Most magnesium alloys do not have 
a well-defined yield point; however, 
there are a few exceptions to this. 

The Mg-Al-Zn ternary alloys are 
only useful at operating ranges up 
to 300° F. and the Mg-rare earth al- 
loys with zirconium added are use- 
ful from 300 to 450° F. The newer 
magnesium-thorium alloys are ap- 
plied at temperatures as high as 
700° F. The newer high-temperature 
alloys of magnesium have been de- 
veloped for high Mach operation. Of 
the more prominent alloys, recently 
developed, are HK31A, HM21A and 
HM31A, which are obtainable as 
sheet, extrusions and castings.—Re- 
ported by Stephen G. Demirjian for 
Boston Chapter. 





Welding Metallurgy of 
Stainless Steel Is Topic 


Speaker: G. E. Claussen 
Linde Co. 


Members of the Chattanooga Chap- 
ter, in a joint meeting with the Chat- 
tanooga Chapter of the American 
Welding Society, heard G. E. Claus- 
sen, Linde Co., speak on “Welding 
Metallurgy of Stainless Steel”. 


The speaker first illustrated what 
is meant by the term stainless steel 
and explained why it is stainless. He 
showed the function of chromium 
oxide in resisting oxidizing corrosion 
and of nickel oxide in resisting re- 
ducing-type corrosion. He then out- 
lined the various grades of stainless 
steels such as the austenitic types of 
high-chromium and nickel and the 
high-chromium irons without nickel 
which are used in kitchenware and 
cutlery, the last containing about 
1% C. 

Discussing the role of carbon and 
carbides in stainless steel, Dr. Claus- 
sen described how they act and il- 
lustrated the trouble that carbon as 
carbides can cause in loss of corro- 
sion resistance if not handled cor- 
rectly. He then showed how the 
carbon can be stabilized by the use 
of columbium and proper heat treat- 
ment. 


Although the higher alloy grades 
of stainless are austenitic, about 5% 
of ferrite is necessary in weld metal 
to keep down hot cracking. Another 
type of cracking illustrated was 
“fingernail cracking” which may take 
place in stabilized steel adjacent to 
the weld in the heat affected zone 
in exceptionally severe corrodents. 

In his discussion of the welding of 
stainless steel, Dr. Claussen advised 
the use of low welding heat and small 
stringer beads for fully austenitic 
material.—Reported by J. H. Mc- 
Minn for Chattanooga. 








“Applications of Aluminum” Were Discussed at a Meeting of York Chapter 


Speaks in York on Aluminum 
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by P. Brandt, Reynolds Metals Co. Shown are, from left: R. C. Smith, 
meeting manager; Mr. Brandt; H. A. Clopper, coffee speaker; J. A. Niel- 
son and M. J. Rife, meeting managers. (Reported by N. Stengel for York) 





MAHONING VALLEY 


KARL L. FETTERS, assistant vice- 
president of Youngstown Sheet and 
Tube Co., is a native of Alliance, 
Ohio. He is a graduate of Carnegie 
and Massachusetts Institutes of Tech- 
nology and holds B.S. and Ph.D. de- 
grees in metallurgical engineering. 
He joined Youngstown Sheet and 
Tube about 1936 as openhearth met- 
allurgist. Two years later he left to 
spend a year as research assistant 
and another year as National Open- 
hearth Fellow at M.I.T. Dr. Fetters 
was also assistant professor and staff 
member of the Metals Research 
Laboratory at Carnegie Institute, in 
charge of the office of Scientific Re- 
search Development project on seam- 
less gun tubes, He returned to Youngs- 
town in 1943 as special metallurgical 
engineer and was appointed assistant 
to the vice-president on the staff of 
the operating vice-president; later he 
was appointed assistant to the vice- 
president in charge of operations be- 
fore assuming his present position 
in 1956. 

Many articles by Dr. Fetters have 
been published in various technical 
publications. In 1948 he and J. L. 
Mauthe, now board chairman of 
Youngstown Sheet and Tube Co., re- 
ceived the American Iron and Steel 
Institute medal for their paper on 
“The Mineralogy of Basic Openhearth 
Slags”’. 

Chapter activities include serving 
on the National Educational Commit- 
tee (chairman for one year) and sev- 
eral nominating and other special 
committees. He served a two-year 
term as a National Trustee and rep- 
resented A.S.M. at the joint Metal- 
lurgical Conferences in Europe in 
1955. 

When the Mahoning Valley Chap- 
ter established the Marcus A. Gross- 
man Lecture, Dr. Fetters was chosen 
to be the first lecturer. A member 
since 1935, he has also been with the 
Cleveland, Pittsburgh and _ Boston 
Chapters. 

For recreation he and his two sons, 
Craig, 16, and James, 13 years old, 
enjoy boating. -He is active in the 
U.S. Coast Guard Auxiliary and as 
a District Radio Communications Of- 
ficer for the U.S. Power Squadron. 
He is also a member of Tri-City 
Yacht Club of Vermilion and Great 
Lakes Cruising Club. 


W. W. Scheel 





R. L. Fischer 
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SPRINGFIELD 


ROGER H. HEROUX has been a mem- 
ber of A.S.M. for eight years, has 
held all offices of the local chapter, 
and is active in other technical and 
civic societies. He served in the U. S. 
Army for ten years, four years on 
active duty in the European theater, 
taking part in the invasion of Nor- 
mandy. He received a_ battlefield 
commission and was relieved of 
active duty with the rank of captain. 
First civilian work was as _ inside 
salesman for A. G. Spalding & Bros., 
and he is now technical service rep- 
resentative for Oakite Products, Inc., 
New York City. 

Roger enjoys home gardening and 
is president of the Longmeadow 
Square Dance Club. He is studying 
piano and teaches Sunday school, so 
with his family of three girls, 12, 8 
and 4 years old, he has no problem 
of what to do with his spare time. 


CANTON-MASSILLON 


WILBERT W. SCHEEL was born in 
Zelienople, Pa., and is a graduate of 
Pennsylvania State University where 
he received a B.S. degree in metal- 
lurgy. His first position after college 
was with DuPont, Remington Arms 
Division, before joining the metallur- 
gical staff of Republic Steel Corp. in 
Canton. Since that time he has been 
engaged in research metallurgy, field 
service engineering and production 
control metallurgy. He is now plant 
metallurgist for the South Plant of 
Republic. He is also on the speaker’s 
staff of the Corporation and has de- 
livered his very interesting talk on 
“Titanium” to many organizational 
groups. 

Bill is married and has two sons, 
Steven, 3 years, and Joseph, 2 years 
old. His sports interests are golf and 
tennis, and his hobby is woodworking 
to a useful purpose. 


K. L. Fetters 


R. H. Heroux 


Meet Your 
Chapter Chairman 


LOS ALAMOS 


WILLIAM W. MARTIN, a native of 
Washington, D. C., is presently an 
assistant group leader at Los Alamos 
Scientific Laboratory, where he is 
concerned with the development and 
production of materials peculiar to 
the nuclear field. 

Since receiving his B.S. degree in 
metallurgy from Carnegie Institute 
of Technology he has had experience 
in blast furnace and arc furnace op- 
eration, heat treatment, process en- 
gineering and metallurgical research. 
He is a member of the American Nu- 
clear Society, Tau Beta Pi and Phi 
Kappa Phi. A veteran of 22 years in 
A.S.M., he has held all elective offices 
in the Los Alamos Chapter. 

An ardent sportsman, Bill enjoys 
hunting, fishing, organized league 
bowling and participation in Little 
League baseball activities. He has 
three sons, 9, 12 and 15 years old. 


PHOENIX 


RALPH L. FISCHER comes from Ply- 
mouth, Mich. He has a B.A. degree 
in science from Albion College and a 
B.S. in mechanical engineering from 
University of Michigan. Upon gradu- 
ation he received a commission as en- 
sign and served in the Mediterranean 
area for three years. He is now a 
lieutenant in the U. S. Naval Reserve. 
First civilian employment was as a 
welding engineer and later as meth- 
ods engineer while in the east. He is 
now process engineer of AiResearch 
Manufacturing Co. of Arizona. Activ- 
ities in the chapter include the offices 
of secretary, treasurer and vice-chair- 
man. He is also a member of the 
Arizona Council of Engineering and 
Scientists and Elks Lodge. 

Mr. Fischer is married and has 
three children. Other interests are St. 
Theresa Holy Name Society and the 
AiResearch Bowling League. 


W. W. Martin 
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Describes Trip to Russia 





Speaker: F. M. Rich 
Inland Steel Co. 


“Observations of the Soviet Steel 
Industry” was the subject of a talk 
given by F. M. Rich, general man- 
ager, Inland Steel Co., at Calumet. 

Mr. Rich was a member of the first 
group of American steelmen to visit 
the Soviet Union under the recent 
plan of cultural and economic ex- 
change programs. In a three-week 
tour covering 8000 miles by plane, 
train and automobile, the group vis- 
ited six steel centers and six “cul- 
tural” centers, obtaining an enlight- 
ening view of the steel industry and 
the life of the Russian people. 


The people were friendly and anx- 
ious to make a favorable impression 
upon the visitors. The country, as a 
whole, was described as drab, clean 
of litter, but muddy. The people dress 
poorly by U. S. standards and must 
work 7 to 27 times longer than an 
American to purchase clothing. Hous- 
ing is in short supply and completely 
regulated by the government. 

Production is the main theme of 
the Russian steel industry. Although 
the industry has about a one-third 
larger working force than we have, 
it suffers from a manpower shortage. 
(Women make up about one-third of 
the working force.) 

Several methods of motivation help 
production. Wages vary according to 
the job, and bonuses are given for 
meeting quotas set by Moscow, ad- 
ditional bonuses being given for go- 
ing over the quota. Other types of 
recognition, such as newspaper and 
billboard publicity of quota-topping 
workers, the Stalin award and ex- 
pense-paid vacations, are a few of 
the motivating factors. According to 
Mr. Rich, the communists are every 
bit as capitalistic as we are in re- 
spect to individual incentive pay. 

At present, 60% of Russian pro- 
duction is in the form of structural 
and bar stock which goes mainly 
into capital goods, industrial expan- 
sion and military facilities, as com- 
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F. M. Rich, General Manager, Inland Steel Co., Pre- 
sented Some “Observations of the Soviet Steel In- 
dustry” at a Meeting in Calumet. He is shown, left, 
with E. K. Phares, chairman of the Calumet Chapter 








Chapter, Is 


Speaker: R. T. Myer 
Kaiser Aluminum & Chemical Corp. 


Members of the Los Angeles Chap- 
ter heard R. T. Myer, metallurgical 
manager, Kaiser Aluminum & Chemi- 
cal Corp., speak on “Aluminum Dis- 
tortion Relief by Stretch Method”. 
This topic is increasing in importance 
because of the expanding use of the 
larger, closer tolerance, single-piece 
sections now being produced for the 
airframe manufacturers. 

Stretch stress relief is a process 
by which aluminum plate is perma- 
nently stretched 2%. New stretchers 
(capable of 30,000,000 Ib. pull) are 
planned which will allow ingot plate 


Discusses Stress Relief. 


R. T. Myer (Left), Kaiser Aluminum & Chemical Corp., 
Who Spoke on “Aluminum Distortion Relief by Stretch 
Method” at a Meeting Held Recently by the Los Angeles 
Shown 








7S £ i 
‘eee S 








With Chairman John Wilson 
with a cross section of 15 x 64 in. to 
be stretched. Simple flat die shapes 
are reduced in thickness 2% and 
closed die forgings, because of their 
shape, usually have the 2% cold re- 
duction on certain areas only. In- 
ternal stresses introduced by casting, 
rolling and forging do not present a 
problem and stresses from quenching 
and straightening can be helped by 
stretch stress relieving. 

The mechanical properties result- 
ing from this process indicate 
slightly higher yield points with only 
a slight drop in tensile strength.— 
Reported by T. J. Simms for Los 
Angeles Chapter. 





pared to 23% in the U. S. However, 
it is doubtful if much of their fin- 
ished steel would be of satisfactory 
quality in our competitive market. 
The Russians hope to achieve a 
production of 125 million ingot tons 
by 1975. They may some day be pro- 
ducing in such quantity that they 
could sell steel anywhere in the 
world for transportation costs and 
thus make themselves seriously felt 
in international economics. Factors 
which would enable them to become 
strong economic competitors include 


Nuclear Conference Set 


The 1959 Nuclear Congress and 
Atom Fair, managed by Engineers 
Joint Council and sponsored by some 
30 American engineering and indus- 
trial societies and associations, is to 
be held at Cleveland Public Audito- 
rium the week of Apr. 5. Two or 
three simultaneous sessions will be 
held each day in order to consider the 
128 papers submitted on all aspects 
of the industrial use of atomic en- 
ergy. Sessions on metallurgical as- 
pects will be held on Wednesday af- 
ternoon and Thursday. A series of 
discussions will also be held Tuesday 
to Thursday on Hot Laboratories, 
wherein some 70 additional papers in 
this area will be presented. 


motivations and incentives for pro- 
duction, abundant raw materials and 
hard-working, intelligent people. They 
lack religious faith, the right to ac- 
quire and own property and a multi- 
party political system. 

Mr. Rich suggested the following 
steps to prepare for active competi- 
tion from the soviet steel industry: 
1. Encourage cultural and economic 
exchanges to show as many Russian 
people as possible what kind of peo- 
ple we are and that our standard 
of living is higher than theirs. 

2. Stop reducing the purchasing val- 
ue of our dollar by: 

a. Limiting wage increases to 
amounts justified by productiv- 
ity increases. 

b. Balancing the federal budget 
by reducing government spend- 
ing. 

3. Reverse the trend toward central- 
ization of government by putting 
more authority back into the hands 
of state and local governments. 

4. Overhaul our tax system to make 
more “venture” capital available. 

5. Encourage and expand research. 
6. Use every means we can to show 
the Russians how our people are 
strensethened by religious faith and 
our right to worship God as we see 
fit—Reported by R. D. Engquist for 
Calumet. 





Outlines Unusual 
Corrosion 


Problems 


Speaker: Mars G. Fontana 
Ohio State University 


Members of the Dayton Chapter 
heard Mars G. Fontana, chairman, 
metallurgy department, Ohio State 
University, speak on “Unusual Cor- 
rosion Problems” at a recent meet- 
ing. 

Prior to the meeting, several of 
the members toured the plant and 
laboratories of the Duriron Co., 
which makes corrosion resistant 
pumps, valves and other products 
from stainless and silicon-iron alloys. 

Dr. Fontana’s presentation con- 
cerned the corrosion problems asso- 
ciated with off-shore oil and gas wells 
in the Gulf of Mexico. These are 
the stable off-shore platforms that 
rest on pilings driven into the ocean 
floor. Originally the off-shore plat- 
forms were intended to be temporary, 
and few precautions were taken to 
protect them from the severe action 
of the salt water. Later the oil com- 
panies involved changed their views 
and were anticipating as much as a 
50-year life for the platforms. This 
meant that new and replacement 
platforms must have a “cleaner” de- 
sign for ease of removal of corro- 
sion products. Criss-crossed angle- 
iron supporting members were diffi- 
cult to clean properly. A new de- 
sign using large diameter tubing with 
smooth connections facilitated this 
cleaning problem. 

The supporting members complete- 
ly beneath the water level could be 
protected by magnesium anodes hung 
in the water. Another method to 
afford galvanic protection is to use 
non-dissolving anodes such as Dur- 
iron, and to impress an outside cur- 
rent on these anodes. In both meth- 
ods the anode has to have an elec- 
trical connection with the rest of the 
structure so that the underwater 
members will be the cathode and cor- 
rosive attack will be retarded. 

The structural members complete- 
ly above water, and the top or plat- 
form part of the unit, are the least 
difficult to protect. Painting is usual- 
ly satisfactory, but of course the 
maintenance on these areas must be 
continuous. 

The most troublesome locations 
from a corrosion viewpoint are the 





M. G. Fontana (Left), Ohio State University, Who Spoke on “Unusual Cor- 
rosion Problems” at Dayton, 1s Shown With Chapter Chairman W. J. Ridd 


structural members in what is called 
the “splash zone”. This is the rela- 
tively few feet where wave action 
alternately wets the metal and then 
allows air to contact it, with a result- 
ing high corrosion rate. Wave ac- 
tion makes painting difficult, and 
makes paint ineffective as a protec- 
tive agent. Galvanic protection is 
also ineffective in the splash zone. 
Shielding of this area with a rela- 
tively inert material such as con- 
crete offers the most promise. Very 


good results have been obtained on 
some platforms by using Monel 
shields wrapped around the struc- 
tural members so that the splash 
zone was completely covered. 

Dr. Fontana listed interesting ex- 
amples of corrosion within a well 
casing itself. All of his examples 
concerning corrosion as well as the 
off-shore platforms were illustrated 
with a number of interesting slides. 
—Reported by D. M. Ashfal for Day- 
ton Chapter. 





Describes Metals for High Temperatures 








From Left: G. W. Beckman, Chairman, H. R. Ogden, Division Consultant, 


Battelle Memorial Institute, and R. F. Mittelberg, Technical Chairman, 
Are Shown During a Meeting of Savannah River Chapter. Mr. Ogden pre- 
sented a talk on “New Metals and Alloys for High-Temperature Applications” 


Speaker: H. R. Ogden 
Battelle Memorial Institute 


H. R. Ogden, division consultant, 
Battelle Memorial Institute, spoke on 
“New Metals and Alloys for High- 
Temperature Applications” at a 
meeting of Savannah River. 

The emphasis today in the mate- 
rials of the construction field is on 
materials for high-temperature, high- 
stress applications. Specific applica- 
tions include space vehicles, missiles, 
satellites, high Mach number aircraft, 
and jet and rocket motors. The me- 
tallic materials of interest are the 
high melting point refractory metals, 


columbium, tantalum, chromium, mo- 
lybdenum.and tungsten. Other metals 
with high melting points would be of 
interest except for their scarcity and 
high cost. 

Maximum service temperatures for 
the refractory metals are presently 
in the range of 0.4 to 0.5 of the ab- 
solute melting temperature. Signifi- 
cant increases in strength, ductility, 
oxidation resistance and service tem- 
perature are expected through alloy- 
ing. Coatings may be used to protect 
the metal in the immediate future.— 
Reported by R. P. Marshall for Sa- 
vannah River. 
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Surveys Soviet Industry 





Tn 5. 


Speaker: P. E. Cavanagh 
Premium Iron Ores Ltd. 


Members of the Montreal Chapter 
heard a talk on “Russian Metallurgy” 
by P. E. Cavanagh, vice-president, 
Premium Iron Ores Ltd., who has 
made two recent trips to Russia. 


Mr. Cavanagh reported that he 
was allowed to move about as freely 
in Russia as he does in Canada. Since 
his primary interest was iron ore 
concentration, this phase of soviet 
steelmaking was explained to him in 
detail. He attended meetings in Len- 
ingrad where six rival teams of en- 
gineers and technicians discussed the 
relative merits of six different meth- 
ods of ore concentration. According 
to Mr. Cavanagh, the Russian people 
are proud of their accomplishments 
and are ready to show outsiders what 
they are doing. One reason for this 
is that a few years ago they had 
very little—now they are eager to 
display the results of their rapid 
progress. 

In speaking on the Russian educa- 
tional system, Mr. Cavanagh pointed 
out that a Russian professional man 
receives ten times the salary of non- 
formally trained workers, which is 
a much larger income ratio between 
university trained people and non- 
technically trained people than in 
Canada. Some leading soviet technical 
men earn three to four times what 
their American counterparts do. This 
monetary factor, plus the very strong 
element of prestige associated in Rus- 
sia with university attendance, has 
resulted in fierce competition for en- 
rollment in the schools. However, be- 
cause of the large population and still 
inadequate teaching facilities, college 
entrance requirements are very high. 
For instance, candidates for metal- 
lurgical engineering degrees must 
maintain 85% grades in their high- 
school studies before even being con- 
sidered by the university admissions 
committee. In 1957, one out of every 
six applicants for metallurgy was 
admitted. 

The soviet industry’s technical lit- 
erature is now accurate and trust- 
worthy, Mr.Cavanagh stated. They are 
vitally concerned with plotting prog- 
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P. E. Cavanagh, Premium Iron Ores Ltd., Spoke on 
“Russian Metallurgy” at a Meeting in Montreal. He 
is shown (right), with H. H. Yates, vice-chairman 
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Chapter 


Outlines Fundamentals 


Of Wear and Friction 


Speaker: E. M. Kipp 
Foote Mineral Co. 


E. M. Kipp, director of research 
and development, Foote Mineral Co., 
discussed ‘Fundamentals of Wear 
and Friction” at Philadelphia. 

The speaker outlined the many 
variables involved in the friction and 
wear process. A great deal of basic 
knowledge must be acquired to de- 
velop a comprehensive theory to sat- 
isfactorily describe the friction and 
wear process. The frictional force 
may be attributed to the work nec- 
essary to overcome the plowing ef- 
fect of the asperites on the rubbing 
surfaces, the energy required to lift 
these asperites over one another, or 
the work required to shear many 
minute welds formed at the actual 
points of contact. 

Dr. Kipp stated that to produce a 
general theory of wear applicable 
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Lorig Guest at New Jersey 
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Then President-Elect C. H. Lorig (Left), Who Spoke 
on “Selection of Materials”, Is Shown at a New Jersey 


Chairman J. L. Everhart 


under all conditions, a fundamental 
understanding of these variables and 
their relative importance under given 
operating conditions must be devel- 
oped. For example, under full hydro- 
dynamic lubrication, the load, speed, 
geometry and properties of the lubri- 
cant must be accurately evaluated to 
obtain a meaningful picture of the 
operation. 

Slight surface finish variations are 
important under the severe conditions 
encountered during rolling or other 
metalworking operations. The ac- 
tual surface roughness may be less 
important than the process used to 
obtain a given degree of finish. Dis- 
tinct variations in the frictional be- 
havior of surfaces with the same 
roughness number, but processed un- 
der different techniques, have been 
observed. He stressed the need for 
a cooperative program, involving the 
fields of metallurgy, chemistry and 
physics, to study the problems of 
friction and wear.—Reported by N. J. 
Petrella for Philadelphia. 





ress. Technical data, both domestic and 
foreign, is widely distributed through- 
out the country. Not too long ago, 
22,000 people were employed in Mos- 
cow turning out reproductions of 
foreign publications in great quan- 
tity for redistribution to interested 
people. Now that Russian technology 
has closed the gap between itself 
and Western technology, this type of 
plagiarism has been curtailed. 

Mr. Cavanagh mentioned that the 
Russian boast of high production has 
a foundation in fact. For example, 
one United States steel mill had re- 
ported of a blast furnace output of 
2250 tons of steel per day. At the 
same time, the Russians had four 
furnaces turning out as high as 2500 
tons per day, and one produced 2700 
tons per day. This production rate 
characterizes their steelmaking proc- 
esses where some openhearths are 
overcharged by 20% of rated capacity 
to increase production. 

The steel industry in Russia is re- 
ported as being organized along the 
lines of U. S. Steel Corp. All the 
installations are units of one big op- 


eration, centrally controlled. The Rus- 
sians have made good use of new 
foreign ideas and methods, sometimes 
even more successfully than the initi- 
ators. A case in point is illustrated 
by the fact that the Russians are 
now using self-fluxing sinter in iron- 
making, a method adopted from 
Swedish practice. 

They are now rolling ladle degassed 
good quality silicon sheets which took 
them only three years to develop. 
They have made great advances in 
pipe and tube mill operations, and 
they are now producing a thinner 
Permalloy sheet than the West. They 
are helped by the unlimited guidance 
of government-controlled laboratories 
which combine the functions of lab- 
oratories and consulting engineering 
firms in the U. S. and Canada. 

Mr. Cavanagh remarked in closing 
that instead of threatening one an- 
other, the Western and Russian poli- 
ticians and diplomats would do bet- 
ter to take a cue from their scientists 
and technical men and get together 
only to compare intelligent ideas.— 
Reported by H. H. Mays for Montreal. 
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Shown at a Meeting of Mahoning Valley Chapter Are, 
From Left: Ralph Skerratt, Jr., Technical Chair- 
man; Joseph Gurski, Ford Motor Co., Who Spoke on 
“Nonferrous Metals in the Automotive Industry”; and 
Otto Turnovsky, Secretary-Treasurer of the Chapter 


Speaker: Joseph Gurski 
Ford Motor Co. 


Approximately 75 members of the 
Mahoning Valley Chapter heard Jo- 
seph Gurski, manager of the labora- 
tory services department, Ford Mo- 
tor Co., speak on “Nonferrous Met- 
als in the Automotive Industry”. 

Mr. Gurski stated that increasing 
amounts of nonferrous metals are 
being used in the manufacture of 
automobiles. Presently, about 5% of 
the materials consumed are non- 
ferrous. 

Copper is a popular nonferrous 
metal in this industry primarily be- 
cause of its high electrical conduc- 
tivity, high thermal conductivity and 
excellent corrosion resistance. Ra- 
diators and electrical wires are prime 
examples of its usage. 

Aluminum and its alloys are in 
widespread use for such applications 
as decorative trim and in automatic 
transmissions. Aluminum’s §attrac- 
tive properties of appearance, cor- 
rosion resistance and light weight 
promise even greater use in the fu- 
ture. It is being considered as a pos- 
sible substitution for copper and 
brass in the manufacture of radia- 
tors; however, the difficulty encoun- 
tered in joining and problem as to 
how adequate its corrosion resistance 
is have slowed its use. 

Mr. Gurski then described die cast- 
ings and their advantages, disadvan- 
tages and the important role they 
play in the auto industry. Aluminum 
and some magnesium die castings are 
used for many applications because 
of their light weight and strength, 
whereas zinc die castings are gen- 
erally used because they are easy to 
bright plate. 

Mr. Gurski also discussed the evo- 
lution in decorative metals for the 
automobile. Originally, buffed cop- 
per-base alloys were used for decora- 
tion. Nickel-plated steel, buffed to 
a high luster, replaced brass, and 
presently, electroplated bright nickel 
overlayed with chromium is being 
used for this application. Nickel with 


Metals in the Auto Industry 








Speaker: A. M. Aksoy 


Crucible Steel Co. of America 


Over 50 members of the Mahoning 
Valley Chapter heard a talk by A. M. 
Aksoy, manager, Applied Research 
Laboratory, Crucible Steel Co. of 
America, on “Vacuum Melting Proc- 
esses and Properties of Vacuum Melt- 
ing Alloys”. 

Dr. Aksoy recently visited Russia at 
the invitation of the Academy of Sci- 
ence of the USSR to participate in a 
conference on vacuum metallurgy. 

Dr. Aksoy said that recent tech- 
nological advances have increased the 
demands for new or improved alloys 
with better properties. One of the 
most significant developments toward 
the fulfillment of these requirements 
in recent years has been vacuum melt- 
ing. At present, there are three major 
processes: vacuum induction melting; 
vacuum arc remelting; and vacuum 
degassing. 

Basic principles and limitations of 
these processes were presented. The 
talk dealt primarily with quality as- 
pects—composition, cleanliness, segre- 
gation, etc.——and properties—stress 
rupture life, ductility, fatigue, impact, 
etc.—vacuum induction melted and 
vacuum are remelted superalloys and 
steels. Dr. Aksoy compared these 
properties with those of air melted 
material. Double vacuum melting, 





or without underlayers of copper pro- 
vides corrosion resistance to parts, 
and the thin layer of chrome provides 
brightness and resists tarnish. 

Mr. Gurski emphasized that be- 
cause of extreme competition in the 
auto industry, once the engineering 
requirements are met, costs deter- 
mine which metal will be most used. 
He described how a part costing one 
cent more per auto amounts to thou- 
sands of dollars in extra cost an- 
nually when the total number of cars 
produced is taken into consideration. 
—Reported by E. J. Fromm for Ma- 
honing Valley. 
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and J. G. Cutton, 


Melting Reviewed 




















A. M. Aksoy, Crucible Steel Co. of America, Pre- 
sented a Talk on “Vacuum Melting Processes” at a 
Meeting of Mahoning Valley Chapter. Shown are, from 
left: Clark Dawes, technical chairman; Dr. Aksoy; 


vice-chairman of the Chapter 


first induction and then arc, was also 
discussed. 

The vacuum induction melting proc- 
ess is used for the production of high- 
quality products relatively small in 
size and where composition control is 
essential. The vacuum arc remelting 
process is most suitable for large 
forgings in which sound centers and 
freedom from segregation are re- 
quired and also for quality products of 
less critical nature. For the ultimate 
in quality of product, double vacuum 
melting is used. Dr. Aksoy presented 
a series of slides to illustrate his talk. 
—Reported by E. J. Fromm and R. H. 
Rein for Mahoning Valley. 


Speaks on High-Purity 
Tungsten at Missouri 


Speaker: Vernon A. Nieberlein 
U. S. Bureau of Mines 


At a meeting at Missouri School of 
Mines and Metallurgy, Vernon A. 
Nieberlein, United States Bureau of 
Mines, spoke on “High-Purity Tung- 
sten”. Mr. Nieberlein reviewed the 
work done at the Bureau of Mines 
station in Rolla, Mo., which is just 
one phase of a program being car- 
ried out at several stations. 

Pure tungsten is obtained by 
thermal decomposition of tungsten 
hexafluoride on the walls of a cop- 
per-tube furnace. The metal depos- 
ited inside the tube is then recovered 
by dissolving the copper tube in acid. 
Tungsten, produced in this manner, 
has been made in resulting cylindrical 
shapes weighing about 1 lb. The 
tungsten obtained is of a very high 
purity and has a specific gravity sig- 
nificantly lower than that obtained 
in earlier work. 

The speaker supplemented his talk 
with photomicrographs of the metal 
produced and samples of the pure 
tungsten as obtained from the fur- 
nace.—Reported by Donulus J. Pad- 
berg for Missouri School of Mines 
and Metallurgy. 
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Describes Selection of Mold Steels 





George J. Schad, Sales Metallurgist, Carpenter Steel Co., Spoke on “Se- 
lection and Treatment of Mold Steels Used in the Plastics and Die Cast- 
ing Industry” at Rochester. During the meeting Douglas Comstock and 
Robert Judd, University of Rochester Metallurgy students, were awarded 
scholarships by the Chapter. Shown are, from left: Mr. Schad; Mr. Comstock; 
Mr. Judd; and Morton Finch, the chairman of the Rochester Chapter 


Speaker: George J. Schad 
Carpenter Steel Co. 


George J. Schad, sales metallurgist, 
Carpenter Steel Co., presented a talk 
on the “Selection and Treatment of 
Mold Steels Used in the Plastics and 
Die Casting Industry” at a meeting 
of Rochester Chapter. 

Carburizing grade steels, toolsteels 
(0.40% C with 9 + 10% W and 0.40% 
C with 5% Cr) and stainless steels 
are the common types used. Mr. 
Schad remarked that many problems 
are solved by a hit and miss choice 
of materials and it is just lucky if 
it works. 

There is no set formula for a selec- 
tion of material. Ease of hobbing and 
machining is in many cases overbal- 
anced by the end result. Hobbing is 
an art and all difficulties—both die 
making and molding—must be recog- 
nized. Extensive experience is the 
best attribute for acquiring good 
hobbing. 

Mr. Schad stated that cold extru- 
sion ideas could be used for cold hob- 
bing. Parallels placed at the bottom 
allow excessive material to flow out 
of the bottom and a deeper hob can 
be obtained with less force. 

Of prime importance in heat treat- 
ing is good housekeeping. Cleanli- 
ness of the dies and close observance 
of the protective furnace atmosphere 
conditions are factors in the elimina- 
tion of many troubles. 

Polishing materials for dies should 
be cutters instead of buffers. High 
initial cost of diamonds is overcome 
by ease of polishing and speed of 
operation. Likewise, the harder the 
surface, the better the polish. 

The working temperature of the 
dies must be considered in the choice 
of the mold steel because the actual 
heat plus frictional heat has never 
been actually calculated. Various 
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steels can be hardened to the same 
hardness but at high heat the differ- 
ence is remarkable (ie. 0.40% C 
with 9 to 10% W at approximately 
1100° is 260 Brinell, but 0.40% C 
with 5% Cr is only approximately 
160 Brinell). The carbon-tungsten 
steel is susceptible to heat checking 
when die is water cooled and fatigue 
cracks develop. The carbon-chromium 
steel must be used if die is to be 
water cooled. 

The selection of the mold material 
thus ends in a series of compromises. 
All steps from mold to end product 
are carefully weighed and the final 
product is awaited with crossed fin- 
gers. 

The meeting was concluded with a 
question and answer _ session.—Re- 
ported by Joseph V. Hurley for Roch- 
ester. 





Cermets and Sintered Metals 
Discussed at Peoria Meeting 


Speaker: M. F. Judkins 
Firth Sterling, Inc. 


Malcolm F. Judkins, director, new 
products development, Firth Sterling, 
Inc., spoke on “Cermets and Sintered 
Metals” at a meeting held by Peoria 
Chapter. 

Mr. Judkins opened with a brief 
history of the need for high-tempera- 
ture materials occasioned by the ad- 
vent of gas turbine engines, nuclear 
reactors, missiles, rockets, satellites, 
etc. He traced developments, past, 
present and future, in the effort to 
keep pace with the rapidly develop- 
ing space age. 

The practical temperature limits 
of known metals and alloys were in- 
dicated and their shortcomings were 
compared to the requirements for the 
re-entry of a vehicle into the earth’s 
atmosphere. For instance, titanium is 
useful to about 1000°F., stainless 
steel alloys can be used to 1300° F., 
and the cobalt or tungsten-based su- 
peralloys retain their strength to ap- 
proximately 1700° F. The _ highest 
known melting point of material is 
7500° F. as compared to re-entry 
temperatures as high as 50,000° F. 

A short digression into the basic 
principles of powder’ metallurgy 
served as an introduction of cermets, 
the only known materials which are 
usable above 1700° F. 

Mr. Judkins stated that lack of 
structural strength is the greatest 
drawback to the large-scale use of 
these materials. Various solutions, 
such as spray forming and coatings 
of these materials, are being investi- 
gated in the hope of overcoming these 
shortcomings. 

Mr. Judkins concluded with an op- 
timistic appraisal of the future pros- 
pects of high-temperature materials. 
—Reported by W. M. Hallett for 
Peoria. 





Salt Baths Topic at North Texas 





“Developments in Salt Bath Heat Treatment” ‘Were Discussed by John P. 


Clark, Jr., at a Meeting of North Texas Chapter. Shown are, from left: 
Earl Casey, program chairman; Albert S. Holbert, past chairman; Mr. 
Clark; Stephen Maszy, secretary; and C. E. Perkins, chapter chairman 



































Defines Fabricating 
Properties of High- 
Temperature Alloys 


Speaker: Hiram Brown 
Solar Aircraft Co. 


Hiram Brown, technical adviser to 
the plant manager, Solar Aircraft 
Co., spoke at a joint meeting of the 
Albuquerque Chapter and the Ameri- 
can Society of Mechanical Engineers 
on “Fabricating Properties of High- 
Temperature Alloys’. Mr. Brown’s 
presentation concerned fabricating 
difficulties not normally covered in 
literature. 

Areas in which Mr. Brown dis- 
cussed solutions for these problems 
were mill defects, laboratory tests, 
coarse grain, grain boundary carbide 
networks, weldability, carbon pickup, 
zinc contamination, hot shortness, 
heat treating, descaling after heat 
treatment and stress corrosion. He 
elaborated on mill defects known as 
surface slivers or laminations which 
can cause splitting or cracking dur- 
ing forming or welding. In laboratory 
testing by the steel user to determine 
conformance to specification it is im- 
portant that laboratory testing speeds 
agree with those used by the vendor. 
Coarse-grain material has lower duc- 
tility at all temperatures above 1100° 
F., making fine-grain austenitic steels 
desirable for fabrication or operation 
above that temperature, except that 
some very fine-grained steels will 
develop strain gradients during form- 
ing. 

Mr. Brown defined grain boundary 
carbide networks as a condition that 
has been found to cause fabricating 
difficulties where severe forming or 
louvering is involved, and accelerated 
attack when exposed to certain cor- 
rosive conditions. This continuous 
carbide network can be produced dur- 
ing the rolling and processing of the 
material at the mill or by improper 
heat treatment. The formation of 
these grain-boundary carbide net- 
works, or sensitization as it is also 
called, is not confined to 310 stain- 
less but can dlso occur in the so- 
called “stabilized stainless _ steels” 
such as 321 and 347. If too high an 
annealing temperature is used the 
titanium or columbium become par- 
tially dissolved and then when the 
material is exposed to 1200° F. the 
chromium carbides form preferen- 
tially at the grain boundaries. 

In the area of weldability of 347 
and 321 the prime single factor is 
silicon content. A silicon content of 
below 0.50% caused poor weldability. 
Establishing a silicon range of 0.50 
to 1.00% was the solution in this 
case. In the area of carbon pickups, 
Mr. Brown stated that many of the 
high-temperature alloys are hungry 
for carbon and will pick it up from 
many sources, an example being the 
marking on these alloys with regular 
lead pencils. Zinc contamination 
causes cracking in many stainless 
steels. It is the metallic zinc, not the 





Warns of Hazards of Heat Treatment 





Members of the Montreal Chapter Heard R. C. Stewart, Vanadium Alloys 
Ltd., Speak on the “Hazards of Heat Treatment”. Shown are, from left: 
R. Thompson, Chapter chairman; Mr. Stewart; and P. M. Howard, councillor 


Speaker: R. C. Stewart 
Vanadium Alloys Ltd. 


At a meeting of the Montreal 
Chapter, R. C. Stewart, chief metal- 
lurgist, Vanadium Alloys Ltd., spoke 
on the “Hazards of Heat Treatment”. 
Mr. Stewart emphasized the impor- 
tance of good design and showed a 
number of slides illustrating tool 
failures which could be associated 
with improper mass balance resulting 
in unequal expansion and contraction, 
inadequate fillets at changes in sec- 
tion and dissimilar steels being used 
for matching parts. 

In describing the advantages of an 
interrupted quench over air and oil 
quenches as a precaution against 
cracking, Mr. Stewart pointed out 
that many a designer had fallen into 
the trap of not allowing for the fact 
that this method of heat treatment 
results in less density which must 
be compensated for by reducing the 
specified dimensions of the machined 
part. 

On the subject of tempering the 
speaker recalled that he had encoun- 
tered more failures as a result of 
tempering too soon than too late, as 
separate areas of expansion can be 
created by tempering a part whose 


core has not yet had time to harden. 
He also explained that tempering 
only part of a tool may cause failure 
as a result of stresses at the inner 
face between the tempered and un- 
tempered sections. 

As a warning to troubleshooters 
it was suggested that much can be 
learned by visual examination before 
preparing samples for more detailed 
study. For example, vital evidence is 
often destroyed when samples are an- 
nealed in preparation for chemical 
analysis. The possible existence of 
decarburization should not be over- 
looked when investigating tool fail- 
ures. Macro-etching will sometimes 
reveal segregation in the form of an 
ingot pattern but nowadays this 
cause of failure has been greatly re- 
duced by using a small ingot in re- 
lation to the size of the finished 
part. 

In addition to drawing upon a 
wealth of experience to illustrate the 
causes of failures and means of pre- 
vention, Mr. Stewart described the 
characteristics of the various grades 
of toolsteels and the types of salt 
baths used in their heat treatment. 
—Reported by R. H. Peck for Mont- 
real Chapter. 





zinc salt, that is the offender and it 
can come from zinc tags as one of 
many sources. 

In the area of hot shortness, Mr. 
Brown explained that some of the 
high-temperature alloys have hot 
short ranges in which cracking can 
occur if stress is present at the same 
time. This was proved when cracks 
in parent metal at times 4 in. from 
the weld occurred only when stress 
was in effect at the time of welding. 
In heat treatment after welding an- 
nealing temperatures are critical and 
it is important to avoid slow cooling. 


The necessity for descaling after heat 
treatment depends on the application 
of the part. It is possible to supply 
an atmosphere to a furnace so that 
a very slight discoloration or a thin 
tight scale is obtained. This would 
be satisfactory for most applications, 
however for welding this slight 
amount of scale must be removed. 
Stress corrosion of austenitic alloys 
must not be ignored and occurs most 
frequently on equipment which op- 
erates intermittently at high tem- 
perature.—Reported by G. J. Hof for 
Albuquerque. 
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From Left, Front: H. P. DeWitt, Joseph Hershe, C. K. 
Kenyon, Fred Fitzgerald and W. Deterding. Second row, 


At a recent meeting of the Execu- 
tive Committee of the Kansas City 
Chapter a motion was passed to sup- 
port Wallace M. Good in his effort 
to advance the teaching of science to 
outstanding high-school students. Mr. 
Good, a science teacher at Wyandotte 
High School, Kansas City, Kan., is 
the originator of an outstanding pro- 
gram for promulgating science inter- 
est and the scientific method in young 
students. Mr. Good’s plan is not the 
usual science fair type of thing— 
rather it requires promising students 
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Members of the Kansas City Executive Committee Are. from left: M. O. Newby, E. H. Stahl, D. Goldberg and 


to perform fundamental and original 
research. ‘ 

So far, the Student Affairs Com- 
mittee has assisted Mr. Good and his 
students by furnishing him the nec- 
essary money required to make up 
his deficit for the 1957 program. At 
the Student Affairs Night meeting 
he was presented with a number of 
A.S.M. metallurgical texts, the 
A.S.M. Handbook and a subscription 
to Metal Progress, to help augment 
his personal library which is used 
heavily by his students. Since his 
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Jack Walker. Third row, from left: E. J. Blair, 
Harold Carter, Charles Minnich and Emmett Bagby 


library does not contain metallurgical 
reference material, this move may 
well inspire some students to choose 
metallurgy as a profession. 

Aside from the above, plans are 
being formulated whereby the Stu- 
dent Committee will attempt to in- 
terest other local technical and sci- 
entific societies in Mr. Good’s pro- 
gram. Because of the wide interest 
of area educators, it is felt that the 
spread of this program into other 
schools is very likely—Reported by 
E. J. Blair for Kansas City. 





Long Island Hears Talk 
On Materials and Missiles 


Speaker: George Gerard 
New York University 


George Gerard, assistant director 
of research, New York University’s 
College of Engineering, presented a 
lecture on “Materials and Missiles” 
at a meeting of the Long Island 
Chapter. In addition to serving on 
several technical panels of the Na- 
tional Academy of Sciences Materials 
Advisory Board, Dr. Gerard is also 
co-winner of the A.S.M.’s 1958 Henry 
Marion Howe Award. 

Early measurements indicate that 
materials requirements for missiles 
and rockets are not as stringent as 
was anticipated by designers. Four 
factors of missile design were dis- 
cussed at length with the aid of 
slides: air-frame design trends; 
structural materials; fabrication 
techniques; and structural analysis. 

Referring to air-frame design 
trends, Dr. Gerard discussed the basic 
differences between the aerodynamic 
and ballistic missiles with respect to 


METALS REVIEW (14) 


time in flight, temperatures attained 
and air-frame weight. Although am- 
bient temperatures in leading edges 
and nose-cone sections are high, a 
large proportion of the total struc- 
tural weight is at relatively low tem- 
peratures. 

In discussing structural materials, 
Dr. Gerard used a three-dimensional 
plot of stress, temperature and time 
of actual missile components to il- 
lustrate the inadequacy of present 
stress rupture and creep testing tech- 
niques. He pointed out the advan- 
tages of using low-density materials 
in missiles. Basically these advan- 
tages are: lighter materials can be 
used in thicker gages, thereby pro- 
viding larger heat sinks and reduc- 
ing operating temperatures; and 
many missile components are subject 
to light buckling loads, and for this 
type of loading modulus of elasticity 
and density are more important fac- 
tors than strength. 

On the basis of these two factors, 
Dr. Gerard showed some slides illus- 
trating the structural superiority of 
such low-density materials as beryl- 
lium and titanium. 


However, when considering the 
third factor, fabrication techniques. 
materials such as beryllium and ti- 
tanium present many difficulties, such 
as limited weldability and formabil- 
ity. It was then pointed out that 
the low ductility of light-weight ma- 
terials presented some serious prob- 
lems to the structural analyst. The 
most serious of these problems is the 
indeterminate stress concentrations 
caused by “accidental” notches. Dr. 
Gerard closed with the hope that a 
greater effort be made by the metal- 
lurgist and stress analyst to work 
as a team because the time has come 
where only the materials that satisfy 
the rigorous tests of both will do 
the job.—Reported by R. Richards 
for Long Island. 


LOO OS SO 


~~ 


A.S.M. created the Annual 
Teaching Award in Metallurgy, 
open to teachers of metallurgy 


i 
in the United States and Can- 2 
i 
Pp 


~~ (fH a 


ada. Value $2000. 


a 


Ved) ed ed ed aed ed Aad ad Aad) a) a) 





Presents Carnegie Lecture 
At Pittsburgh Meeting 


Speaker: Morris Cohen 
Massachusetts Institute of Technology 


For the 11th Annual Andrew Car- 
negie Lecture, members of the Pitts- 
burgh Chapter heard Morris Cohen, 
professor of metallurgy, Massachu- 
setts Institute of Technology, give a 
report of recent work on the “Mecha- 
nism of the Hardening of Steel 
Through the Martensitic Transforma- 
tion’. 

Before developing his topic for the 
evening, Dr. Cohen reviewed the high- 
lights of Andrew Carnegie’s life. He 
said that the steel industry was in- 
deed fortunate to have had, as part 
of its heritage, a great man who 
rose above his humble beginnings 
and left lasting memorials to the 
arts, literature, science and human- 
ity. 

Dr. Cohen introduced his topic by 
saying that it would be a fresh look 
at an old problem—the hardening of 
steel. Slides of typical time-temper- 
ature - transformation diagrams of 
steels were presented to illustrate 
the temperature range of the austen- 
ite to martensite transformation. 
He defined hardening as the forma- 
tion of martensite and hardenability 
as the avoidance of the upper trans- 
formation products of pearlite, bain- 
ite, ferrite and carbide. The hard- 
ness of martensite primarily depends 
on its carbon and nitrogen content, 
with the effect of alloying elements 
being secondary. 


The technique Dr. Cohen used to 
explain why the martensitic reaction 
causes such a tremendous increase 
in the hardness of steel was to give 
four possible hypotheses and then 
evaluate each on the basis of current 
knowledge. The four suggested 
reasons were: 


1. Strengthening of the bond be- 
tween iron atoms (as in com- 
pound formation). 

2. Work hardening due to the 
phase transformation (frag- 
mentation of subgrains and mi- 
crostrains on bent slip planes). 

3. Solid solution hardening (lattice 
distortion due to atomic dis- 
placement around solute atoms). 

4. Age hardening (i.e., locking of 
slip planes either by segregation 
—Cottrell atmospheres—or by 
precipitation — dispersion hard- 
ening—of solute atoms. 


In summing up, Dr. Cohen said 
that the formation of martensite is 
one of nature’s wonderful coinci- 
dences. We are privileged to have 
available great quantities of an ele- 
ment such as iron which is capable 
of an allotropic transformation so 
controllable with carbon that, by 
means of a diffusionless process in- 
volving unusual lattice shear mecha- 
nisms, tremendous increases in hard- 
ness are produced. Furthermore, the 
fact that the carbon and iron atoms 
are of such size that the bulging pro- 
duced in the lattice is sufficient to 
cause the amazing amount of hard- 
ening is indeed remarkable. Through 
tempering, a control of the degree 


of solid solution and dispersion hard- 
ening is available for engineers to 
obtain a wide range of strength and 
ductility in hardened steel.—Report- 
ed by D. W. Gunther for Pittsburgh. 


Forming for Uniformity 
Subject at New Orleans 


Speaker: J. E. Harkins 
Carpenter Steel Co. 


“Forming for Uniformity” was the 
subject of a talk given before the 
New Orleans Chapter by Joseph Har- 
kins, territorial manager, Alloy Tube 
Division, Carpenter Steel Co. The 
talk, supplemented with a film, cov- 
ered mill practices for welded tub- 
ing and pipe. 

The methods used by Carpenter in 
producing stainless steel and high- 
alloy strip for fabrication of tubing 
and pipe at the Union, N. J., plant 
were shown and discussed. 

Properties and applications of the 
welded tubing in stainless, Hastelloy 
and titanium were reviewed in a ques- 
tion period, and specific problems en- 
countered by users were covered. 

Of significance was the discussion 
concerning specification on seamless 
versus welded tube. The require- 
ments on pressure testing of welded 
tube are above those of seamless 
tube, a fact skeptically received by 
many in industry, but substantiated 
by comparing ASTM specifications 
A 213-57-T and A 249-57-T.—Re- 
ported by J. L. Shutek for New Or- 
leans Chapter. 





Lectures at Savannah River 





R. L; Menegus (Left), Is Shown Being Congratul 
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Pittsburgh Boy Wins Award 


STUDY OF | 
ISKER CROWT! 





by Savannah River Chairman W. L. Worth Following 
the First Lecture in the Chapters Educational 
Series on “Metallurgy of Nuclear Reactors”. Mr. Mene- 
gus, reactor design engineer, DuPont Co., spoke on 
“Introduction to Nuclear Systems”. Other lectures 
covered “Effect of Irradiation on Metals”, “Effect of 
Corrosion on Selection of Materials”, Metallurgy of 
Structural and Auxiliary Components”, and “Metal- 
lurgy of Fuel Elements’. (Reported by W. L. Worth) 


The Buhl Planetarium in Pittsburgh Annually Sponsors 
a Science Fair for Junior and Senior High-School Stu- 
dents, and the Pittsburgh Chapter Awards Prizes to 
the Two Students With the Best Exhibits Related to 
Metallurgy. This year’s winners were Robert McLaugh- 
lin (left), whose exhibit was entitled “A Study of 
Metal Whisker Growth”, and Kurt Hepler, whose ex- 
hibit was entitled “Theory and Use of Bimetals” 
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nd F. S. Sherwin, Raytheon Manufacturing Co., Spoke 


on “Cost Improvement Through Value Analysis” at a Meeting in Hart- 
ford. Shown are, from left: W. R. Johnson, executive committee member; 


Mr. Woodward; Frank M. Lister, technical chairman; and Mr. Sherwin 


Speakers: R. Glenn Woodward 
and F. S. Sherwin 
Raytheon Manutacturing Co. 


R. Glenn Woodward, staff assistant, 
product cost control, and F. S. 
Sherwin, value analysis consultant, 
Government Equipment Division, Ray- 
theon Manufacturing Co., presented 
an integrated talk on “Cost Improve- 
ment Through Value Analysis” at a 
meeting of Hartford Chapter. 

Mr. Woodward pointed out that in- 
dustrial competition has increased 
markedly on a world-wide basis, sur- 
vival of American free enterprise is 
contingent on making a profit, and 
profit margins can be increased by 
reducing costs through value analysis. 

Mr. Sherwin then traced the de- 


velopment of value analysis from the 
initial work of Larry Miles at General 
Electric to present-day methods of 
analysis. 

With the aid of slides, both speakers 
presented basic ideas and examples 
of value analysis along with cost sav- 
ings. It was stated that a typical 
analysis is performed in 3 hr. and 
follows the form: What is it? What 
does it do? What does it cost? What 
else would do the job? What will the 
latter cost? 

The meeting was concluded with a 
question and answer period which em- 
phasized to the audience the necessity 
for accurate cost data in value analy- 
sis.—Reported by Ramon D. Burge 
for Hartford Chapter. 








Reviews Process Instrumentation 
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John McCauley, Application Engineer, Wheelco Instrument Div., Barber 
Coleman Co., Spoke on “Process Instrumentation” at a Meeting in Kansas 
City. He covered various applications of transducers with recorders 
and controllers in the metalworking field. Shown are, from left: C. 
Hummon, secretary; Mr. McCauley; and C. K. Kenyon, chapter chairman 
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Quality Requirements of 
Super-Duty Steels Noted 


Speaker: B. M. Shields 
U. S. Steel Corp. 

Bruce M. Shields, chief metallurgist, 
Duquesne Works, U. S. Steel Corp., 
discussed “Quality Requirements of 
Super-Duty Steels” at a meeting of 
the Southeast Ohio Chapter. 

Mr. Shields pointed out that the 
exacting requirements of steel used 
for aircraft, turbine and many other 
uses today do not permit the large 
safety factors which can be employed 
in the more common usages. For this 
reason, steel users are interested not 
only in the conventional chemical, 
tensile and hardness specifications but 
also insist upon determination of 
grain size, hardenability, internal 
soundness and cleanliness. A compre- 
hensive quality control program is 
necessary to assure consistent produc- 
tion of high-quality steels. This pro- 
gram involves numerous statistical 
studies which are aided by the use of 
advanced computing equipment. 

The quality requirements for the 
manufacture of two of the super-duty 
steels for aircraft and missiles, AISI 
4340 and 410 stainless, were discussed 
in detail. Magnaflux tests are em- 
ployed to determine the suitability of 
the steels for the application. Stand- 
ards based upon a statistical study 
of the magnaflux results have been 
adopted for controlling the steel heats. 
Inspection of the raw materials used 
in making these steels is essential; 
they must be low in such minor con- 
stituents as copper, tin and lead. 

Maximum cleanliness results if the 
oxygen-blowing period is controlled 
within close limits. Either too long 
or too short a blow gives decreased 
cleanliness. In this connection it is 
essential to prepare a proper charge 
to obtain the optimum working peri- 
od. The effect of the carbon content 
prior to slag-off on cleanliness was 
illustrated. In the case of AISI 4340, 
the carbon content must be main- 
tained above 0.25%. while in the case 
of 410 stainless, the carbon should 
not be blown below 0.08%. 

The tapping temperature must be 
closely controlled, preferably within 
+ 150 of the aim in the case of AISI 
4340 steel. It is also essential to main- 
tain the proper temperature gradient 
during the course of the heat. 

It is preferable to add ferroalloys 
early in the course of the heat and to 
keep final additions at a minimum. 
The trend has been toward using 
cleaner ferroalloys when possible in 
manufacturing super-duty steels. 

Proper deoxidation practice is also 
essential. Calcium silicon is added in 
the ladle to convert the few remaining 
nonmetallic inclusions to a less ob- 
jectionable form. 

Proper size and shape of the ingots 
help to maintain high quality. Ingots 
should have a height to cross section 
ratio of 2.5 or less to meet magnaflux 
specifications.—Reported by H. W. 
Rathmann for Southeast Ohio. 





W. S. Pellini, Right, Who Spoke on “Application of 
Materials for Space Flight Vehicles” at a Meeting 
in Oak Ridge, Is Shown With Chairman W. S. Dritt 


Speaker: W. S. Pellini 
Naval Research Laboratory 


More than 300 high-school science 
students and teachers from the East 
Tennessee area attended the annual 
Student Metallurgy Night meeting 
held by the Oak Ridge Chapter. Wil- 
liam S. Pellini, superintendent of the 
metallurgy division, Naval Research 
Laboratory, presented a talk on “Ap- 
plication of Materials for Space 
Flight Vehicles”. 

Mr. Pellini described the variety of 
problems faced by the metallurgist 
in the application of materials to 
high-speed flight, re-entry, and space 
flight vehicles. 

High-speed sustained flight is in- 
volved with the establishment . of 
steady-state temperature conditions 
known as radiative equilibrium tem- 
peratures. The temperatures at- 
tained by the skin of the aircraft de- 
pend not only on the temperature of 
the hot boundary layer gases but 
also on the emissivity characteristics 
of the skin. If emissivities in the 
order of 0.8 or 0.9 (black body =1.0) 
are attained, molybdenum alloys will 
serve for skin material even for the 
hypersonic speeds required for the 
development of adequate lift at alti- 
tudes in excess of 200,000 ft. 

Insulation and cooling systems are 
required to prevent overheating of 
the interior of the aircraft. The 
problem of leading edges (stagnation 
points) are more severe; at high 
speeds it is necessary to use conduc- 
tion cooling or liquid metal cooling. 
In both cases the approach involves 
transferring the heat back to cooler 
positions which then serve as radia- 
tors. 

Re-entry heat problems, as typified 
by nose cones, involve extreme tem- 
peratures beyond the limits of known 
materials, if radiative equilibrium is 
established. The short time, pulse 
heat flux conditions associated with 
re-entry provide for solutions based 
on absorbing the heat by diffusion 





Battelle 


to a heavy wall heat sink. The im- 
portant property is therefore a high 
heat diffusivity which implies high 
thermal conductivity and high spe- 
cific heat capacity. For extreme flux 
conditions, ablation (melting) systems 
are required. In this case, organic 
materials have been shown to be su- 
perior to metals. Space flight sys- 
tems such as satellites are involved 
with heating due to radiation from 
the sun. Two general types of 
thermal protection systems may be 
used: (1) skins having high infra- 
red reflectivity, and (2) skins having 
high emissivity. Since high emis- 
sivity implies high absorptivity it is 
necessary to spin the satellite so that 
the heated surface is constantly ro- 
tated away from the sun to the earth 
for purposes of emission cooling. 

The high flame temperatures (4500 
to 7000° F.) of both solid and liquid 
rocket motors require special cooling 
devices for the nozzles. Liquid sys- 
tems generally use regenerative cool- 
ing involving the passage of the pro- 
pellant liquids through the double 
wall of the chamber prior to enter- 
ing the combustor. In other words. 
the fluid cools the hot wall before it 
is burned. Solid propellant nozzles 
are cooled by the use of heat sink 
principles; for example, graphite, mo- 
lybdenum or tungsten nozzle inserts 
backed by heavy steel walls. The 
heat sink requirements are dictated 
by the burning time. Mr. Pellini em- 
phasized that specific thermal pro- 
tection systems must be designed for 
specific conditions of heat flux and 
time. Thermal protection systems 
do not represent a “crutch” to be 
used in absence of materials which 
can withstand the temperatures In- 
volved. The materials field should 
recognize that thermal protection 
systems represent sophisticated use 
of materials in combination to ob- 
tain a “least weight’ solution to 
thermal problems. 


Following Mr. talk, a 
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National President C. H. Lorig, Technical Director, 
Memorial Institute, 
of Materials in This Changing World” at a Meeting 
of Springfield Chapter. He is shown, left, with 
Roger R. Heroux, chairman. (Reported by S. Spungin) 





Spoke on “Selection 


technicolor movie entitled ‘How Met- 
als Behave” was shown. The film, 
prepared for A.S.M. by Massachu- 
setts Institute of Technology, shows 
the part the metallurgist plays in 
modifying and adapting metals to 
practical use. 

Joe Earl Spruiell of Knoxville was 
presented a $400 A.S.M. scholarship 
after the talk. This was followed by 
an announcement that the Oak Ridge 
Chapter was establishing a $250 
scholarship for a sophomore metal- 
lurgy student at the University of 
Tennessee. 

Exhibits of metal structures and 
fabricated parts used in nuclear re- 
actors were shown after completion 
of the formal part of the program.— 
Reported by P. L. Rittenhouse for 
Oak Ridge. 





Automation Controls 





Henry Boppel, Sheffield Corp., 
Spoke on “Gage Application to Au- 
tomation Controls and Assembly 
Machines” at a Meeting of Puget 
Sound Chapter. He described his 
company’s precision instruments and 
their use in the manufacture of 
diesel engines, motorcycles, air- 
craft, automobiles and truck motors 
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Presents Story of 
Investment Casting 


Speaker: Charles W. Schwartz 
Misco Precision Casting Co. 


“Present Status of the Art of In- 
vestment Casting” was the subject 
of a talk given by Charles W. 
Schwartz, technical director, Misco 
Precision Casting Co., at a meeting 
of the Richmond Chapter. 

Mr. Schwartz gave a brief history 
of the investment or “lost wax” cast- 
ing process, pointing out the great 
progress that has been made in the 
last 18 to 20 years. 

Both wax and plastic are now used 
for making patterns with plastic be- 
ing preferred when extremely close 
dimensional tolerances are required 
or when the patterns may be sub- 
jected to rough handling or long stor- 
age conditions. The economy of using 
plastic versus wax for pattern ma- 
terial is related to the volume of the 
production runs. Plastic tooling is 
much more costly than the soft metal 
dies used for wax injection and ac- 
cordingly can only be justified for 
high volume production runs. 

After the patterns are produced 
by pressure injection of the pattern 
material into soft metal dies, they 
are assembled into clusters, the num- 
ber of patterns in a cluster depend- 
ing on their size. Assembly in jigs 
and fixtures insures correct spacing 
during the attachment of runners, 
gates and stiffeners or crossbars. 
Clusters are then inspected and are 
ready for one of two mold-production 
methods used prior to casting. 

The conventional investment meth- 
od consists of dipping the cluster in 
a thin slurry of silica-type refrac- 
tory, thoroughly stuccoed with a 
coarse silica sand to provide good 
keying of the backing or secondary 
investment, and allowed to air dry 
for several hours. When dry, the clus- 
ter is placed, sprue down, on a steel 
plate, and a high-temperature alloy 
flask is placed around it. The semi- 
solid investment—a mixture of fire- 
clay, silica sand, silica flour and 
ethyl silicate—is placed in the flask. 
and the flask is set on a slow-moving 
vibrating conveyor, which causes the 
investment to pack thoroughly 
around the cluster. The ethyl silicate 
gel solidifies and the mold goes to the 
dewaxing and preheating oven, which 
has a temperature range of 1600 to 
1900° F. The mold is removed from 
the oven, clamped over the opening 
of the melting furnace and filled 
with molten metal by inverting the 
furnace. After cooling to room tem- 
perature, the cluster is removed from 
the mold on a vibratory shakeout. 
A second vibratory shakeout removes 
most of the remaining mold mate- 
rial. The cluster goes through an 
abrasive blast unit for removal of 
mold material and is further cleaned 
by treatment in molten caustic soda 
which chemically dissolves any re- 
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maining mold material. The cluster 
is cut apart and each part receives 
final finishing and inspection. 

Misco has developed a new process, 
known as the Mono-Shell Process, in 
which a ceramic shell mold is used 
instead of the conventional mold de- 
scribed above. The process consists 
of dipping the wax or plastic cluster 
into a refractory slurry and allowing 
it to dry for a short period. It is re- 
dipped and dried several times, until 
a ceramic shell about % in. thick is 
built up. This forms a monolithic 
shell that is strong enough to be used 
without being covered by a secondary 
investment material in a flask. Melt- 
ing and burning out the plastic pat- 
tern material is much more rapid. 
The shell is rapidly lowered into a 
1900° F. dewaxing furnace which 
causes the complete burnout of the 
wax material. It is then cooled to 
room temperature in which condition 
it can be used immediately or stored 
indefinitely. The thermal stability of 
this shell permits wide variation in 
the preheat temperatures that can be 
used. Metal can be poured into these 
molds at temperatures ranging from 
room temperature to 1900°F. and 
the fast rate of cooling has been 
found to be beneficial to most metal 
structures. The shell is strong enough 
to permit direct clamping onto the 
melting furnace so that metal can 
be poured into the cavity on rollover 
as is done by the conventional in- 
vestment method. As the metal cools 
after solidification, stresses are set 
up which cause most of the shell ma- 
terial to spall away from the cast- 


ing. The remaining ceramic is re- 
moved by vibratory shakeout and 
sandblast. 

Mr. Schwartz said the Mono-Shell 
Process improves the surface quality 
of castings because the refractory 
properties of the mold material used 
permit higher metal pouring tem- 
peratures, and the molds are cleaner, 
resulting in fewer scrap castings. On 
small Mono-Shell investment castings, 
tolerances can be held to +0.005 in. 
per in. On larger castings, they can 
be held to 0.030 to 0.040 in. in 15 in. 
Misco plans to make investment cast- 
ings up to 5 ft. long and weighing 
up to 300 lb. by using sectional Mono- 
Shell molds bonded together. 

Another recent development of im- 
portance to this industry is in the 
field of vacuum investment casting. 
Misco has developed a vacuum fur- 
nace which enables them to charge 
molds and metal through a system 
of interlocks into the melting cham- 
ber. Castings produced by this tech- 
nique are of improved quality with 
respect to surface conditions, X-ray 
and Zyglo inspection, and metallurgi- 
cal properties of the alloys being 
used. Many of the newly developed 
high-temperature alloys such as nick- 
el and cobalt-based materials con- 
taining aluminum and titanium have 
been successfully processed by Misco. 
They report significant improvements 
in stress rupture life, oxidation re- 
sistance and ductility when processed 
by the vacuum melting technique.— 
Reported by H. D. Moorman for 
Richmond. 





Speaker: S. R. Chapman 
Aluminum Co. of America 


At a recent meeting of the Eastern 
New York Chapter, S. R. Chapman, 
Aluminum Co. of America, spoke on 
the use of “Aluminum in the Elec- 
trical Industry”. He also showed a 
new and unusually interesting film 
on the extraction of aluminum. 

Mr. Chapman noted that 20% of 
the annual production of aluminum 
goes into the electrical industry. He 
commented on the virtues of alu- 
minum, such as its lightness, re- 
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Shown at a Meeting of Eastern New York Are, From Left: John H. West- 
brook, Chairman; S. R. Chapman, Aluminum Co. of America, Who Spoke on 
“Aluminum in the Electrical Industry”; and C. Waters, Technical Chairman 


sistance to corrosion, electrical and 
thermal conductivity, nonsparking, 
appearance, reflectivity, formability 
and weldability. He recommended the 
use of joint compounds in the bolt- 
ing of electrical connections. Alcoa 
is currently working on the welding 
of aluminum to aluminized steel to 
connect aluminum to steel. In addi- 
tion to aluminum’s use in bus bars 
and wire, it is employed in printed 
circuits and as a structural material 
for packaging electronic systems.— 
Reported by Louis [Ianniello for 
Eastern New York. 
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ation of Controlled Furnace Atmosphere” Was the Topic 


Discussed by C. A. Mueller, Lindberg Engineering Co., at a Meeting in 
New Jersey. Shown from left: Henry Skarbek, secretary; H. D. McKinney, 
past chairman; David B. Mazer, technical chairman of the meeting; Mr. 
Mueller; and John L. Everhart, chairman. (Photograph by P. A, Giordano) 


Speaker: Charles A. Mueller 
Lindberg Engineering Co. 

Charles A. Mueller, Lindberg Engi- 
neering Co., spoke on ‘Practical Ap- 
plication of Controlled Furnace At- 
mosphere” at a meeting of New Jer- 
sey Chapter. Mr. Mueller outlined 
the basic principle of controlled at- 
mospheres and the primary reasons 
for using controlled atmospheres; 
namely, minimizing scale and preven- 
tion of decarburization. He also dis- 
cussed utilization of atmospheres to 
perform various operations such as 
bright hardening of stainless steel, 
nitriding and carburizing. 

The carbon content of the steel and 
the temperature required for heat 
treating dictate the dew point re- 
quired to maintain equilibrium. Gen- 
erally speaking, the higher the car- 
bon content and temperature, the 
lower the dew point required for 
good atmospheric control. 

The operating characteristics of dif- 
ferent types of atmosphere generators 
were discussed. These included the 
older type charcoal generator, the 
exothermic generator, and the more 
common, currently used endothermic 
generator. It was explained that, in 
most cases, a high hydrogen atmos- 
phere produced from dissociated am- 
monia can be used in place of cylin- 
der hydrogen. A good example of 
the use of dissociated ammonia was 
given as the sodium hydride descaling 
bath which utilizes sodium pig and 
dissociated ammonia to produce so- 
dium hydride. An interesting aspect 
of controlled atmospheres and one of 
current interest was the high-tem- 
perature carburizing process in the 
1700-1850° F. range where increased 
case depths are achieved in far short- 
er time than in the past. 

In the selection of furnaces for 
controlled atmosphere work, there 
are certain important features which 
should be considered, such as the ca- 
pacity of the generator, furnace shell 
construction, choice of lining material 
and auxiliary handling equipment. 


Many types of controlled atmosphere 
furnaces were illustrated and their 
advantages and _ uses_ discussed. 
Among those shown were the “L” 
type, the conveyor type, the roller 
hearth and the rotary retort. 

A question and answer period fol- 
lowed with many interesting points 
being raised by the audience as to 
particular problems connected with 
controlled atmosphere furnace opera- 
tions.—Reported by J. B. Bursley for 
New Jersey. 


Plastic Deformation 

Of Metals Discussed 

At Meeting in Ontario 
Speaker: G. B. Craig 


University of Toronto 


“Plastic Deformation of Metals”, 
with particular reference to critical 
resolved shear stress, was the sub- 
ject presented by G. B. Craig, de- 
partment of metallurgy, University 
of Toronto, at a meeting of the On- 
tario Chapter. 

The most common form of test 
that subjects metal to plastic de- 
formation is the conventional tensile 
test from which we can evaluate 
such properties as tensile and yield 
strength, elongation, reduction of 
area, etc. In general, the body cen- 
tered cubic metals containing impuri- 
ties will show a definite yield by a 
“drop in the beam” phenomenon, 
while face-centered cubic materials 
fail to show this definite yield point 
in their stress-strain curve. 

All metals possess a definite critical 
resolved shear stress. There are 
many factors, however, that influence 
the magnitude of this stress, in par- 
ticular: 

Temperature of Test: As tempera- 
ture increases, the strength of a 
given metal will decrease due to at- 
tendant increase in atomic mobility. 
Rate of Strain: Metal strength in- 
creases proportionately with the rate 





of strain. This is obviously influ- 
enced by the relative rates of work 
hardening and recovery. As tem- 
perature increases, the effect of re- 
covery has greater prominence and 
the rate of strain also has a greater 
effect on yield strength. 


Surface Condition: As surface dislo- 
cations in a metal are not as tight- 
ly held as those in the interior of a 
crystal, addition of an adhering film 
to the surface of a metal can in- 
crease the critical shear stress by fac- 
tors of two or even three times. This 
has been demonstrated by plating of 
zinc on copper. The surface disloca- 
tions become locked, and thus can 
double the normal stress required to 
cause a definite measure of sirain. 


Specimen Size: Small test speci- 
mens may exhibit satisfactory duc- 
tility whereas the corresponding 
large machine part (e.g., a turbine 
rotor) may fail in a brittle manner. 


Prior Deformation: This factor will 
cause an increase in critical shear 
stress, primarily due to influence of 
work hardening. A recovery process 
can oppose this condition by causing 
the metal to return to its initial 
strength. 

A true “drop in the beam” yield 
point has recently been produced 
even in the face centered cubic met- 
als aluminum and nickel by prior 
cold working. 

Developing a low-angle tilt in the 

crystal lattice of metals by specific 
amounts of prior deformation can 
cause increased strength. This may 
be considerably enhanced by a subse- 
quent tempering treatment. 
Purity of Metal: Presence of impur- 
ities will increase the strength of any 
given metal. This, of course, is the 
principle of alloying. Soluble atoms 
will contribute to a greater increase 
in strength than those that are par- 
ticle or compound-forming in nature. 
Grain Size: Finer grain sizes will, 
in general, contribute to higher 
strength values. This may be ac- 
counted for on the basis that dislo- 
cations attending strain will tend to 
pile up at grain boundaries. Thus, 
as the grain boundary area is in- 
creased (e.g., fine grain), the strength 
also increases. 

It was pointed out that yield 
strength describes the magnitude of 
stress required to move dislocations, 
not to generate them. In a body- 
centered cubic material, such as iron, 
a dislocation can appear as a longi- 
tudinal imperfection (troughs) where 
elements such as carbon and nitro- 
gen can segregate. It is this condi- 
tion that accounts for the “drop in 
the beam” during tensile testing. 
These linear dislocations are not 
stable in face-centered cubic metal. 
Thus, the stress barrier in a segre- 
gated trough will be less, causing the 
strength to increase continuously 
with strain—Reported by B. M. 
Hamilton for Ontario Chapter. 
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Talks at Chicago-Western 
On Welding Metallurgy 


Speaker: W. D. Doty 
U. S. Steel Corp. 

W. D. Doty, division chief, Applied 
Research Laboratory, U. S. Steel 
Corp., discussed “Welding Metal- 
lurgy” at a meeting of the Chicago- 
Western Chapter. 

Mr. Doty described the major weld- 
ing processes, the important metal- 
lurgical parameters in welding and 
tests and methods of evaluating the 
quality of welds. The talk was con- 
cluded with a description of a re- 
cently developed high yield strength 
weldable alloy steel. 

Shielded metal arc and submerged 
arc welding were clearly described 
and illustrated. In the former, a 
coated electrode is used, whereas, in 
the latter, an uncoated electrode is 
employed because protection from the 
atmosphere is afforded by the fus- 
ible granular flux which “submerges” 
the area being welded. Submerged 
arc welding is further characterized 
by high current densities and heat 
input, large pool of molten metal and 
slower cooling rates. The powerful 
effect of plate thickness on cooling 
rate of a weld was emphasized by 
means of slides. Thus for any one 
energy input cooling rates increase 
with thicker base plate. Cooling rates 
at 1000° F. were used for comparison 
purposes because of the transforma- 
tion occurring at or about that tem- 
perature in many steels. 

Information on cooling rates is 
extremely important because, cou- 
pled with continuous cooling T-T-T 
diagrams, they make it possible to 
predict the weld zone microstructure. 
Since the performance of a weld may 
be controlled by the heat affected 
zone it is imperative that the cool- 
ing rates be such that the resulting 
microstructures have desirable me- 
chanical properties. Thus, for exam- 
ple, in steels in which low carbon 
martensite may be obtained it is de- 
sirable to have a rapid cool to pre- 
cipitate such low-carbon martensite. 
On the other hand, in the case of 
high-carbon steels it is desirable to 
eliminate high-carbon martensite. The 
latter, when precipitated from H, en- 
riched austenite, gives rise to under- 
bead cracking. The transformation 
strains coupled with the H, cause the 
cracking. The use of low H, elec- 
trodes minimizes this problem. 

Several tests designed to measure 
the quality of welds were described. 
The underbead cracking susceptibility 
test employed at the U. S. Steel Lab- 
oratory and the longitudinal bead- 
weld notch bend test were illustrated 
and discussed. In the latter a transi- 
tion curve is obtained as the angle of 
bend and the fracture appearance 
are plotted versus temperature. It 
has been observed that in the case of 
0.25% carbon steel the weld may 
have a durability-transition tempera- 
ture equivalent to that of the base 


METALS REVIEW (20) 


metal provided preheat or postheat 
treatments are carried out. Slow 
welding has the same effect. 

Attainment of strength in a weld 
is not usually a problem; however, 
the attainment of sufficient ductility 
to permit further forming and the at- 
tainment of sufficient notch tough- 
ness are problems of much greater 
magnitude. 

Dr. Doty described the development 
and properties of the new steel des- 
ignated as T-1 which was developed 
with the intention of taking advan- 
tage of the rapid cooling associated 
with welding. Thus preheat and post- 
heat treatments are usually unnec- 
essary. Compositionally the steel is 
characterized by low carbon to en- 
hance weldability and yet because of 
the alloy content it has sufficient 
hardenability so that when it is 
welded it has a structure consisting 
of low-carbon martensite and bainite. 
Both structures are characterized by 
good notch toughness. Desirable 
welding conditions, both from the 
standpoint of heat input and preheat, 
were clearly illustrated. 

Dr. Doty concluded by saying that 
more steels designed to take advan- 
tage of the welding, heating and 
cooling cycles are being developed. 
He further stated that the results of 
weldability tests are relative and 
must be considered as.such until 
such time as correlation with field 
behavior is fully obtained.—Reported 
by D. J. Garibotti for Chicago-West- 
ern. 


Reveals Scope of Mineral 
Deposits Present in the Sea 


Speaker: Henry Menard 
Scripps Institute of Oceanography 
Seventy-five members and guests 

of the San Diego Chapter heard 
Henry Menard from the Scripps In- 
stitute of Oceanography speak on 
“Untapped Mineral Treasures of the 
Sea”. 

Dr. Menard led the first contingent 
in Scripps’ recent “Downwind Ex- 
pedition” conducted under the aus- 
pices of the International Geophysi- 
cal Year. 

He revealed the existence of vast 
metal formations located on the floor 
of the oceans. Manganese concentra- 
tions, in particular, are found in low 
sediment areas and have been accu- 
mulating at a rate of 1/30 in. per 
10,000 years from minerals in the 
sea water. Some of the larger nod- 
ules discovered reach a size of 1 ft. 
in diameter and 2 ft. long and may 
cover 25 to 50% of a given area. 

Recovery operations are presently 
very inefficient because the treas- 
ures are located in known depths of 
% to 3 miles. New engineering con- 
cepts will be required to commer- 
cially mine these submarine lodes. 

In the “Downwind Expedition” a 
special camera was used to locate 
promising deposits. Samples were 





brought to the surface by a chain 
bag dredge at the end of a % in. 
steel cable. Two to three hours are 
often consumed to make a single 
dredge haul by power winch. 

At today’s industrial rate of con- 


sumption, Dr. Menard _ estimated 
there is enough manganese waiting 
to be mined in the ocean to last 
100,000 years. 

Substantial quantities of other min- 
erals continually being concentrated 
by these little known ocean processes 
include copper, nickel and cobalt. 

Dr. Menard reported that Russia 
may also be making an investigation 
in this field of mining the sea floor. 
According to present day Interna- 
tional Law, these mineral treasures 
are “free for the taking’ outside 
of continental boundaries of all coun- 
tries—Reported by Richard Messar 
for San Diego. 


Describes Liquid Metal 
Fuel Reactor at San Diego 


Speaker: David Gurinsky 
Brookhaven National Laboratory 
Over 250 members and guests of 
the San Diego Chapter attended a 
dinner meeting at General Atomic’s 
ultra-modern cafeteria facilities, and 
over 300 persons heard David Gurin- 
sky, Brookhaven National Labora- 
tory, speak on “Liquid Metal Fuel 
Reactors”. Dr. Gurinsky is currently 
associated with the General Atomic 
Division of General Dynamics, Inc., 
during a year’s sabbatical. 





David Gurinsky 


Dr. Gurinsky discussed materials 
problems involving chemical and 
metallurgical corrosion. Various base 
metals have been studied for pos- 
sible use with molten bismuth-ura- 
nium ‘homogeneous reactors. Useful 
and sometimes inexplicable effects 
of minor elements have been discov- 
ered which reduce corrosion, diffu- 
sion and mass transfer effects. These 
important scientific advances were 
cited by the speaker to illustrate the 
feasibility of the liquid metal fuel re- 
actor. 

Following the technical meeting, 
a tour of inspection was made of 
General Atomic’s development and 
fabrication building.— Reported by 
George Cramer for San Diego. 





Report on the Educational Activities 


Sponsored by the Golden Gate Chapter 


The Golden Gate Chapter’s Educa- 
tional Program has been prepared 
with the purpose of providing a wide 
range of subjects of interest to non- 
metallurgists, metallurgists and spe- 
cialists in several fields of current 
interest. 

To this end, six separate phases of 
the metallurgy program are to be 
presented throughout the 1958-59 sea- 
son. 


Elementary Metallurgy Courses 
George Thurston, 
Subcommittee Chairman 

This program, which began early 
in September, consists of five courses 
given at the University of California 
Extension Centers in the San Fran- 
cisco area and sponsored by the 
Golden Gate Chapter. They are: 

. Metallography Laboratory. 

. Modern Welding Technology. 

. Metallurgical Service Analysis. 
. Basic Metallurgy. 

. Applied Ferrous Metallurgy. 

Each course consists of 15 meet- 
ings presented by competent metal- 
lurgists. They are designed for those 
interested in upgrading their knowl- 
edge of industrial metallurgy. 
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Metallurgical Seminars 


Ted Swanson, 
Subcommittee Chairman 


These seminars are designed to 
provide opportunities for discussion 
on an advanced level of various spe- 
cialized metallurgical fields. Seminar 
leaders guide the discussions. 

The most recent seminar series was 
concluded in January. Subjects for 
discussion included: Brittle Fracture; 
Ductile Ceramics; High-Temperature 
Metals; Explosive Forming of Metals; 
and Cathodic Protection of Metals. 

The seminars are given jointly by 
the Golden Gate and Santa Clara 
Chapters and are held at the Uni- 
versity of California in Berkeley and 
at Stanford University, Palo Alto. 


Metals Engineering Institute Courses 
B. Berlein, Subcommittee Chairman 


The M.E.I. course is an innovation 
in the Educational Program of this 
Chapter. The subject for the courses 
was selected by a poll taken by Bay 
Area metals people and is: “Heat 
Treatment of Steel”. 

The enrollment fee of $50 is a re- 
duction—endorsed by A.S.M. Head- 
quarters in Cleveland—from the $80 
fee charged on a _ correspondence- 
course basis. 

Two separate groups participate in 
the courses. One group consists of 
24 employees of Earl M. Jorgensen 


Co., Oakland, with R. Nichols as in- 
structor. The other group consists 
of enrollees from all over the Bay 
Area. This course is held on alter- 
nate Thursdays at the Shattuck Ho- 
tel in Berkeley and the California Ho- 
tel in San Francisco. The first class 
was on Nov. 13 at the Shattuck Ho- 
tel and the course will conclude on 
Mar. 5. 

This course uses 15 Metals Engi- 
neering Institute lesson-texts, and is 
instructed by Glenn Lattin, chief 
metallurgist, Dalmo-Victor Co. An 
M.E.I. diploma is awarded upon sat- 
isfactory completion of the course. 
It is presented by the Golden Gate 
Chapter to provide advanced metal- 
lurgical studies for those who have 
completed elementary metallurgy 
courses and for others interested in 
the metallurgy of heat treating. 


Nondestructive Testing Course 


Sam Wenk and Clayton Ward, 
Subcommittee Co-Chairmen 


Beginning in February, a compre- 
hensive course in many phases of 
nondestructive testing is to be pre- 
sented in Berkeley. Nine lectures 
will be given by experts from various 
parts of the West on the following 
subjects: 

1. Economics 
Testing 
Fundamentals of Radiography 
Production Radiography 
Isotope Radiography 
Magnetic Particle Inspection 
. Penetrant Inspection 
. Contact Ultrasonics 
Immersion Ultrasonics 
. Practical Eddy Current Testing 

The enrollment fee is $5 for mem- 
bers, $10 for nonmembers. 


of Nondestructive 
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Spring Lecture Series 
A. Neiman, Subcommittee Chairman 


This phase of the Educational Pro- 
gram begins in April 1959. The sub- 
ject for the series is “Fabrication 
of Space-Age Materials’, a highly ap- 
propriate subject for a West Coast 
setting because of the aircraft, mis- 
sile and atomic energy activities in 
the region which require increased 
use of newer metals in their fabri- 
cated structures. 

Fabricating shops must learn the 
characteristics of “space age” metals 
and the effects of forming, join- 
ing and heat treating of these ma- 
terials—to meet the demand for satis- 
factorily fabricated structures. 

This course has been planned to 
answer many of the questions and 
solve the problems involved in fab- 
ricating “‘space age” materials. 

Lectures will be presented by tech- 


nical experts from research and in- 

dustry in accordance with the follow- 

ing schedule: 

Apr. 8—Criteria For Selection and 
Fabrication of “Space Age” Ma- 
terials 

Apr. 15—Nickel and _ Cobalt - Base 
High-Temperature Alloys 

Apr. 22—New High-Strength Titani- 
um Alloys 

Apr. 29—Characteristics of Refrac- 
tory Metals (W, Ta, Mo, Cb) 

May 6—Fabricating Characteristics 
of Ultra High Strength Steels 
There will be no charge for this 

series, which will be held in the San 

Francisco Area. 


Monterey Seminar 
F. L. Coonan, 
Subcommittee Chairman 


This seminar, a one-day technical 
session at the U. S. Naval Post 
Graduate School, Monterey, Calif., is 
sponsored by the Golden Gate Chap- 
ter in May each year. The subjects 
to be discussed in the 1959 seminar 
have not yet been definitely decided. 


Second Western Heat Treating, 
Brazing and Welding Conference 


N. McLeod, Subcommittee Chairman 


This two-day conference proved 
very successful, especially from a 
technical standpoint, in 1958, and will 
be repeated in 1960 as a three-day 
meeting. The committee has begun 
work on obtaining information neces- 
sary to decide on date of presenta- 
tion, location, publicity and selection 
of authors of technical papers. The 
conference will be conducted in close 
cooperation with the A.S.M. National 
Headquarters, and is to be presented 
for metallurgical and welding people 
from the eleven Western States. 


* * * 


The Educational Program is one of 
the Golden Gate Chapter’s prime ob- 
jectives. As such, it is allotted the 
largest budget of any phase of Chap- 
ter work. Technical people in the 
San Francisco area are consulted in 
order to shape this effort as closely 
as possible to conform with the areas 
of greatest current industry interest. 

The changing nature of this over- 
all effort each year reflects the ad- 
vancing metallurgical trends in this 
fast-growing section of the country, 
and reveals the increasingly im- 
portant role which must be played 
by A.S.M. to fulfill its responsibilities 
to its members and to the industrial 
community.—Reported by R. C. Ber- 
tossa, Chairman, Educational Com- 
mittee for the Golden Gate Chapter. 
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M.E.L. ’s 1000th Student 
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Louis E. Klemm, National Screw and Manufacturing Co., 
Is the 1000th Student Enrolled in the Metals Engi- 


neering Institute of the American Society for Metals 


Louis E. Klemm, 41, laboratory su- 
pervisor of the National Screw and 
Manufacturing Co., Cleveland, Ohio, 
has the distinction of being the 
1000th student enrolled in the Metals 
Engineering Institute of the Ameri- 
can Society for Metals. He enrolled 
late last October. 

The Metals Engineering Institute 
is a home study and in-plant train- 
ing program designed to help metal- 
working personnel keep abreast of 
the advances in metal science and 
up-grade their own capacities for the 
jobs at hand. The Institute is not 
quite a year and a half old. 

Mr. Klemm is currently taking the 
course in “Electroplating and Metal 
Finishing”. He is a two-time stu- 
dent, having successfully completed 
a first course in “Heat Treatment of 
Steel”. 

In commenting on his’ work, 
Louis states that the M.E.I. “has been 
valuable because of its clear pres- 
entation of the theory” of the many 
practical applications he daily meets. 
“This is especially true in the re- 
search field’, he says. He further 
feels that he is “getting a better pic- 
ture of the whys and wherefores of 
the science of heat treating”. 

Mr. Klemm, a resident of Willo- 
wick, Ohio, is married and has three 
children. His education was ob- 
tained in Youngstown, Ohio, where 
he graduated from Rand High School. 
Since then he has taken night courses 
at Youngstown University and Case 
Institute of Technology. 


v As an indication of the tre- 
mendous dissemination of en- 
ry gineering information, a com- 
v pilation shows that in one year 
v the A.S.M. collected, edited, 
\ published and distributed over 
i one hundred million pages of 
r] metallurgical information. 
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Receives Eisenman Medal 


C. H. Lorig, A.S.M. President, was 
the recipient of the second William 
Hunt Eisenman Medal at the “Bill 
Eisenman Night” held by the Phila- 
delphia Chapter. The first medal was 
sent to Mrs. Eisenman. 

The Eisenman Medal was estab- 
lished by the Philadelphia Chapter 





to honor the former secretary of 
A.S.M., and the Chapter plans to 
honor each “Bill Eisenman Night” 
speaker with a similar medal. 

Charles Turner, Chairman, before 
presenting the Eisenman Medal to 
Dr. Lorig, read the following cita- 
tion: 

“William Hunt Eisenman Medal 
Citation to C. H. Lorig on Nov. 28, 
1958. In recognition of your out- 
standing dedication and service to 
A.S.M., development of aims of the 
Society, and in recognition of your 
leadership in guiding and stimulating 
important research in the field of re- 
fractory metals and alloys for the ad- 
vancement of the metals industry, the 
Philadelphia Chapter A.S.M. is proud 
to present you with the William Hunt 
Eisenman Medal”. 

Dr. Lorig spoke on the “Selection 
of Materials in this Changing 
World”. He stressed the importance 
of the proper selection of materials 


Receives Eisenman Medal 


to Clarence H. 











Philadelphia Chapter Chairman Charles Turner Is 
Shown Presenting the William Hunt Eisenman Medal 


Lorig, National President A.S.M. 
to meet extreme environmental con- 
ditions not known in the field of met- 
allurgy just a few years ago.—Re- 
ported by N. J. Petrella for Phila- 
delphia Chapter. 


Baltimore Hears Talk by Two 
Western Electric Engineers 


Speakers: S. R. Whipple 
and M. Dinsmore, Jr. 
Western Electric Co. 


At a meeting of the Baltimore 
Chapter, Stanley R. Whipple, chief 
product engineer, and M. Dinsmore, 
Jr., engineer, Point Breeze Works, 
Western Electric Co., were guest 
speakers. 

Mr. Whipple talked on “Tools of 
Telephony” and described the various 
operations of both the local Western 
Electric plant and affiliated compa- 
nies of the Bell System. Point Breeze 
Works produces all the toll cable, 
coaxial and some exchange cable 
used by the Bell System. Cable and 
wire manufacturing operations were 
described in detail and a movie en- 
titled “Tools of Telephony” which il- 
lustrated Mr. Whipple’s talk was 
shown. 

Mr. Dinsmore described the ‘‘Poly- 
ethylene Handling System” which is 
employed in the final coating opera- 
tion of the cable and wire. Mr. Dins- 
more is the designer of this system 
which employs 10,000-Ib. capacity 
plastic bags to ship, transfer, store 
and feed the polyethylene into the 
coating operation. Special railroad 
cars have been designed to handle 
these unique bags which have re- 
placed 50-lb. paper bags. Mr. Dins- 
more’s system has resulted in a sub- 
stantial saving in time and money 
to the company and a considerable 
reduction in spoilage. The plastic 
bags can be stored in the open with- 
out danger of the polyethylene being 
affected by the weather.—Reported 
by John A. McKay for Baltimore. 
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Foundry Conference — Penn State’s 
Second Biennial Foundry Conference 
will be held June 25 to 27, 1959, at 
University Park. Inquiries should be 
addressed to: The Pennsylvania State 
University, University Park, Pa. 


Powder Metallurgy—‘Metal Powder 
Report” will include a special supple- 
ment to forthcoming issues, listing 
definitions of important terms used 
in metallurgy in principal European, 
Asian and African languages. Write 
to Powder Metallurgy Ltd. Berk 
House, Portman Sq., London W.1, 
England. 


Materials Engineering—Proceedings 
are now available for two courses 
conducted last summer at Penn State 
University dealing with Materials En- 
gineering Design for High Tempera- 
tures and Mechanical Properties of 
Materials. Write to J. Marin, Dept. 
of Engineering Mechanics, The Penn- 
sylvania State University, University 
Park, Pa. 


Aircraft Castings Association — A 
group of leading steel foundries have 
formed a nonprofit corporation to in- 
crease the use of ferrous castings for 
aircraft, missile and related indus- 
tries. Address inquiries to: W. W. 
Stevens, Jr., Stanley Foundries Inc., 
6009 Santa Fe Ave., Huntington Park, 
Calif. 


Welding News—An information cen- 
ter supplying information about weld- 
ing and related fields has been es- 
tablished by the American Welding 
Society at its headquarters, 33 W. 
39th St., New York 18, N. Y. 


Rhenium—Chase Brass & Copper Co. 
has announced commercial produc- 
tion of wrought rhenium rod, wire 
and strip for the first time in this 
country. 


Coating Process—A protective coat- 
ing for molybdenum to shield the met- 
al against oxidation at high tempera- 
tures has been devised by National 
Bureau of Standards researchers for 
the Navy Bureau of Aeronautics. 


Metallurgical News 
and Developments 


Devoted to News in the Metals Field of Special Interest to Students and Others 





Foil Welding—An European process 
making smooth, high-strength, dense 
welds of non-overlapping type at un- 
precedented speed has been intro- 
duced to the United States and Can- 
ada by Precision Welder and Flexo- 
press Corp. 


Stainless Steel—Stainless steel that is 
buoyant in water has been developed 
by the Crosley Division of Avco 
Manufacturing Corp. 


Doehler Award—The Annual Doehler 
Award for outstanding contributions 
to the advancement of the die casting 
industry and process will be awarded 
in September. Nominations for the 
award and supporting papers or ma- 
terial will be received until Apr. 15, 
1959. Address entries to: Award 
Committee, American Die Casting In- 
stitute, 366 Madison Ave., New York 
17, N: ¥. 


Cadmium Coating—A new, low-cost 
method for vacuum deposition of 
cadmium to protect high tensile steels 
against corrosion without danger of 
hydrogen embrittlement has been de- 
veloped jointly by NRC Equipment 
Corp. and National Research Corp. 
This process is expected to find im- 
mediate application in the aircraft 
industry for use on parts made of 
high heat treat steels. For further 
information write to: NRC Equip- 
ment Corp., 160 Charlemont St., New- 
ton, Mass. 


National Meeting—tThe National Pro- 
gram Committee of the ASTE will ac- 
cept technical papers to be presented 
to the semi-annual meeting in Sep- 
tember 1959. Send outlines to: L. S. 
Fletcher, Program Director, Ameri- 
can Society of Tool Engineers, 10700 
Puritan Ave., Detroit 38, Michigan. 


Foamed Metal—A new metal called 
F-Alloy that resembles a petrified 
sponge and is nine times lighter has 
been developed by General Electric’s 
Flight Propulsion Laboratory at Cin- 
cinnati, Ohio. 


Metal Alloys—A new metal alloy 
process which involves “mixing” ce- 
ramic materials with metals, there- 
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by making the metal alloys three to 
four times as strong as conventional 
metals at high temperatures, has been 
developed by scientists at Denver Re- 
search Institute, University of Den- 
ver, in Colorado. 


Metallurgy Courses—The metallurgi- 
cal engineering department, New 
York University, College of Engineer- 
ing, will present four programs pri- 
marily intended for practicing engi- 
neers during the summer of 1959. 
For detailed information write to: 
New York University, Office of In- 
formation Services, Washington Sq. 
Center, New York 3, N. Y. 


Research Employment—A document 
pointing out various ways whereby 
British graduates can obtain research 
employment in the United States has 
been prepared by D. B. Hunter and 
may be obtained by writing to the 
American Society for Metals, 7301 
Euclid Ave., Cleveland 3, Ohio. 


Bonding Process—‘Ball Bonding”, a 
new technique in the bonding of air- 
craft components has been announced 
by Twin Coach Co. of Buffalo. This 
new method eliminates voids by pro- 
viding a completely uniform applica- 
tion of pressure. 


New Corporation — Mallinckrodt 
Chemical Works, pioneer uranium 
fuels processor in this country, has 
established the Mallinckrodt Nuclear 
Corp., a wholly-owned subsidiary, that 
will take over the facilities and per- 
sonnel of the Mallinckrodt Special 
Metals Division. 


New Standards—ALLOYD Research 
Corp., 202 Arsenal St., Watertown, 
Mass., has announced a new series of 
standards for use in analysis of 
nickel, chromium and manganese in 
400 series stainless steels. As a 
result of the excellent sensitivity of 
X-ray florescence analysis technique 
extreme control of composition and 
metallurgical structure of the stand- 
ards were required. It is now pos- 
sible to supply standards with com- 
position known to +0.03 wt. %. 
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Akron Mar. 18 
Albuquerque Mar. 19 
Baltimore Mar. 16 
Boston Mar. 6 
British Columbia Mar. 11 
Calumet Mar. 10 
Canton-Massillon Mar. 3 
Carolinas Mar. 4-5 
Chicago Mar. 9 
Chicago-Western Mar. 16 
Cincinnati Mar. 12 
Cleveland Mar. $ 
Columbia Basin Mar. 5 
Columbus Mar. 4 
Dayton Mar. 11 
Delaware Valley Mar. 18 
Detroit Mar. 9 
Eastern 

New York Mar. 10 
Fort Wayne Mar. 9 
Golden Gate Mar. 9 
Hartford Mar. 10 
Indianapolis Mar. 16 
Inland Empire Mar. 4 
Kansas City Mar. 18 
Lehigh Valley Mar. 6 
Long Island Mar. 18 
Mahoning Valley Mar. 10 
Miami Mar. 9 
Milwaukee Mar. 17 
Minnesota Mar. 25 
Montreal Mar. 2 
Muncie Mar. 10 
New Jersey Mar. 16 
New York Mar. 2 
North Texas Mar. 5 
Notre Dame Mar. 11 
Oak Ridge Mar. 18 
Ontario Mar. 6 
Penn State Mar. 10 
Philadelphia Mar. 20 
Philadelphia- 

dr. Section Mar. 4 
Purdue Mar. 17 
Richmond Mar. 11 
Rochester Mar. 9 
Roekford Mar. 25 
St. Louis Mar. 19 
Saginaw Valley Mar. 12 
Santa Clara 

Valley Mar. 
Savannah River Mar. 12 
Southeast Ohio Mar. 5 
Southern Tier Mar. 9 
Springfield Mar. 16 
Syracuse Mar. 3 
Texas Mar. 3 
Toledo Mar. 12 
Tulsa Mar. 3 
Utah Mar. 18 
Washington Mar. 9 
Western Ontario Mar. 13 
West Michigan Mar. 16 
Wilmington Mar. 11 
Worcester Mar. 11 
York Mar. 11 
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Guided Missiles 
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BRO ARMOR 6s ons ME. GG sec SA ie we as Sioa eee eee Automation 
Patricia Murphy’s ........G. L. Kehl ....New Approaches to Metallography and Microscopy 
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Queen’s Hotel ............ H. W. Carlisle ............. .Cold Forming 
Ball State Students Center.J. D. Graham............ Field ‘Failures : as Influenced by 
Heat Treatment and Machining 

Essex House .............R. J. Raudebaugh ............High-Temperature Application of 


Stainless Steel 


Brass Rail Restaurant....R. H. Aborn ....................Toughness Without Tempering 
..Cornelius Johnson ........................ 


Capri Restaurant ........R. S. Modjeska ......................... .Chromium Plating 
K of C Hall .... Cie sate Bene eee NET RENE de ore teats ROM ae ra 
King Edward Hotel Social Biche digo ' ae Ladies Night 
Mineral Sciences 
Auditorium .... As ee ule ches Le ; .......Metallurgy of Nuclear Fuels 
Franklin Institute Morris Cohen Role of Metal Structure in Behavior of Steel 
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Ruggeri’s Restaurant .....R.J. Gray ..... Metallography and Its Contribution to Metallurgy 
High-Life Inn ..... : ..K. Speiser ............ Welding of Nickel and High-Nickel Alloys 
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...W.D. Manly ........ $4 New Reactor Developments 
raed: ....8ohn Rutherford ....... Steels for High-Temperature Applications 
O’Brien’s Restaurant .....H. W. Northrup .... .Heat Treatment and Properties of 
Alloyed Cast Iron 
RPE 55 15 Soest iss I otro SG AE. 0 5 in Si eee .....Powder Metallurgy 
Onondaga Hotel .........[. D. Richardson ............Materials—Key to Air Superiority 
Engineers Club ..........G. A, Fisher ..................New Concepts of Alloy Steels and 
Their Heat Treatment Properties 
PEBUDS DOCG COINS .. .. OMMOBR ohn be eB ne oats wee ee Modern Graphitic Cast Irons 
Alvin Hotel .. .W. J. Barnett ssh A ee Delay Failure and Hydrogen Embrittle- 
ment in High-Strength Materials 
Panorama Inn ...M. A. Orehoski ..._.. .Effect of Vacuum Steam Degassing on 
Properties of Forging Steels 
Dodge Hotel “i ....A. H. Peterson ..... New Developments in the Forming of Metals 
Sf Es one A RGNE OU rt ae. 7 manent Cold Extrusions, Tooling and Processing 
Schnitzelbank Restaurant. ” D. Richardson ................ New Developments in Welding 
Sammy Green’s Restaurant M. A. Scheil............................ National Officers Night 
Hickory House ..........Paul Lowenstein.......... Fabrication of Metallic Fuel Elements 
Lancaster . ...D. J. Gilman .......... .Dislocations—Fracture and Plastic Flow 











EMPLOYMENT SERVICE BUREAU 


The Employment Service Bureau is operated as a 
service to members of the American Society for 
Metals and no charge is made for advertising inser- 
tions. The “Positions Wanted” column, however, is 


restricted to members in good standing of the A.S.M. 
Ads are limited to 50 words and only one insertion 
of any one ad. Address answers: c/o A.S.M., 7301 
Euclid Ave., Cleveland 8, O., unless otherwise stated. 











POSITIONS OPEN 


East 


GRADUATE SALES METALLURGIST: 
Preferably with heat treating and laboratory 
experience, to handle well-established line of 
equipment in Southeastern Massachusetts and 
Rhode Island area. Good income possible, with 
future unlimited. Box 2-5. 


NUCLEAR FUEL RESEARCH: Large. 
progressive company with expanding metal- 
lurgical laboratory requires a group leader, 
Ph. D. preferred, with research and develop- 
ment experience in nuclear and fabrication 
metallurgy and supervisory experience. Also 
engineers with up to four years experience in 
mechanical metallurgy, welding, brazing, melt- 
ing and fabrication. Desirable New England 
location. Relocation expenses paid. Box 2-10. 


Naval Air Material Center engaged in ex- 
tensive program of aeronautical research, de- 
velopment, experimentation and test operations 
for advancement of Naval aviation needs met- 
allurgists (salaries $4490 to $9530 per year) 
for work on high-strength steels, precision 
castings, heat resistant alloys, oxidation re- 
sistant coating for molybdenum, inert and 
shielded metal arc and resistance welding. 
Positions include research, development and 
evaluation-type duties. Interested persons 
should file Application for Federal Employ- 
ment, Form 57, with Industrial Relations 
Dept., Naval Air Material Center, Naval 
Base, Philadelphia 12, Pa. 


METALLURGIST: Experienced in stainless 
and high-temperature alloys as castings and 


working dies in glass industry. Take complete 
charge of metal development and applications 
program. Welding experience desirable. Small 
metallurgical department in large well-known 
glass company. Minimum B.S. in metallurgy 
required, preferably 3 to 8 years experience in 
related fields. Supervisory potential wanted. 
Box 2-15. 


Midwest 


FELLOWSHIPS AND RESEARCH ASSO- 
CIATESHIPS: For advanced work leading to 
a doctoral degree in physical metallurgy. 
Course work offered in _ kinetics, thermo- 
dynamics, physics of metals, nuclear metal- 
lurgy, theory of alloying and X-ray diffrac- 
tion. Research facilities available. Deadline 
for applications Mar. 1, 1959. Write: Dept. 
pd — University of Denver, Denver 

, Colo. 


METALLURGIST: Stainless strip. With 5 
to 8 years experience. Laboratory and cold 
rolling background essential. B.S. degree in 
metallurgy or metallurgical engineering. Ohio 
location. Salary commensurate with experi- 
ence. Send resume of experience and salary 
requirement. Qualified applicants will be in- 
vited for personal interview. Box 2-20. 


METALLURGIST: Graduate’ metallurgist 
familiar with laboratory testing and experi- 
ence in planning and supervising metallurgical 
investigational work. Background in applying 
metallurgy to shop problems necessary. Posi- 
tion is concerned with investigation of ti- 
tanium materials and application of these 
findings to actual manufacturing; therefore, 
experience in titanium metallurgy is very de- 


ments to: Employment Office, Solar Aircraft 
Co., 1901 Bell Ave., Des Moines, Iowa. 


CHIEF METALLURGIST: Ball-bearing com- 
pany has opening for graduate metallurgist 
with a minimum of five years experience in 
industry. Full responsibility for metallurgical 
control of product operations and development 
of new processes in ferrous metallurgy involv- 
ing carburizing, heat treating and testing of 
carbon and alloy steel. This is an excellent 
position in a growing company and industry 
for man between 30 and 45 years of age. 
Send resume. Box 2-25. 


METALLURGIST: For bearing company in 
Detroit in research and development depart- 
ment. Must have degree and be capable of 
working on problems in metallurgical control 
of product operations and development of new 
processes in ferrous metallurgy involving car- 
burizing, heat treating and testing of carbon 
and alloy steel. Prefer laboratory, testing and 
metallography experience in metals industry 
since graduation. Age 27-35. Submit resume 
with complete details. Box 2-30. 


PHYSICAL METALLURGIST: B.S. degree 
in metallurgical engineering with minimum of 
five years experience in field of physical 
metallurgy. Experience in metallography and 
heat treatment desirable. Position involves 
supervising programs concerning heat treating 
of uranium, metallography and evaluation of 
fabrication processes. Send complete resume 
to: National Lead Co. of Ohio, P. O. Box 
158, Mt. Healthy Station, Cincinnati 31, Ohio. 


RESEARCH METALLURGIST: Magnetic 
materials. Supervise and conduct research on 
special-purpose alloys such as electrical re- 


forgings. Application of these materials to hot sirable, Submit resume and salary require- sistance alloys, controlled modulus alloys and 





Notice of Change in Publication PHYSICAL AND PROCESS METALLURGISTS 


of Challenging work in new, fully equipped nonferrous 
A.S.M. Review of Metal Literature metallurgy laboratories in New Haven, Conn. 
Access to facilities of major university. 


Commencing with the January issue, the A.S.M. Review ' ‘ 
’ nei : Pleasant living in cultural and recreational center. 


of Metal Literature will be issued monthly as a separate 
publication. It will be sent without charge to all mem- 
bers of the American Society for Metals who notify 
Society Headquarters of their desire to receive it. 


Career positions for metallurgists with creative prob- 
lem solving ability. 


PROCESS METALLURGY 


Ph.D. or equivalent in physical metallurgy with 
experience in copper and/or aluminum alloys. 
Two to four years experience in melting and 
casting required. Continuous casting experi- 
ence desirable. ; 


PHYSICAL METALLURGIST 


Ph.D. or equivalent with two years R and D in 
metallurgy of copper and aluminum-base alloys. 


WELDING METALLURGIST 


Degree in metallurgy or M.E. with good work- 
ing knowledge of aluminum alloys and MIG 
and TIG welding. Will be responsible for weld- 
ing research in aluminum and brass. 


Metals Review, containing chapter and national Society 
news, will continue to be sent automatically to all mem- 
bers of the Society without charge. 


Fill out and mail coupon below if you wish to continue 
receiving the A.S.M. Review of Metal Literature as a 


separate publication. 


AMERICAN SOCIETY FOR METALS 
7301 Euclid Ave. 
Cleveland 3, Ohio 


Please enter my subscription (at no charge) fo the A.S.M. 
Review of Metal Literature, starting February, 1959. 














Name 

Street Send detailed resume to: 

City and State E. R. Patterson, Employment Mgr. 

A.S.M. Chapter Olin Mathieson Chemical Corp. 
New Haven, Conn. 
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magnetic alloys. Five to ten years in field of 
research and development on soft magnetic 
materials. M.S. in metallurgy minimum re- 
quirement, Ph. D. preferred. Western Penn- 
sylvania location. All replies confidential. 
Send resume and salary requirement. Box 


2-35. 
West 


METALLURGIST, PHYSICAL: To work on 
challenging problems in development of rare 
earth alloys. Experience in nonferrous metal- 
lurgy or alloy development desirable. Contact 
B. Love at A.I.M.E. meeting, San Francisco, 
St. Francis Hotel, or write Research Chemi- 
cals Inc., Box 431, Burbank, Calif. 


South 


CHIEF METALLURGIST: A modern, fully 
integrated aluminum plant desires experienced 
metallurgist to take charge of newly created 
department. Excellent, long-range opportunity. 
Three to five years experience desirable; if 
recent graduate, M.S. degree required. Age 
25-35. Send detailed resume and expected sal- 
ary in original correspondence. Box 2-40. 


POSITIONS WANTED 


METALLURGICAL ENGINEER: Presently 
employed in metallurgical research work. Has 
20 years experience, including metal proc- 
essing, physical metallurgy and powder metal- 
lurgy. Familiar with high-temperature and 
refractory metals. Will consider research, 
sales engineering, contact work or production. 
Midwest location first choice. Box 2-45. 


METALLURGICAL ENGINEER: B.S. de- 
gree. Four years experience, two in production 
and development includes openhearth building, 
melting and steel rolling and melting and 
fabrication of nickel-base alloys; two years 
in metallurgical laboratory includes alloy de- 
velopment on high-strength steels. Veteran, 
family, age 27. Desires responsible position in 
development or quality control. Box 2-50. 


PHYSICAL METALLURGIST: Ph. D. de- 
gree. Seven years industrial metallurgical ex- 
perience, past four years as chief metallurgist 
for medium-size producer of aluminum and 
brass castings. Interested in castings metal- 
lurgy and alloy development. Seeks responsible 
position with medium-size nonferrous company 
in the South. Box 2-55. 


PHYSICAL METALLURGIST: M.S. degree. 
Four and one-half years research and develop- 
ment experience, two years transformations 
and mechanical properties of steels, two and 
one-half years elevated temperature research 
dealing with oxidation, creep, corrosion 
problems, etc. Desires to start in other fields 
such as welding, powder metallurgy, fabricat- 
ing, etc. Eastern U. S. or Midwest preferred. 
Box 2-60. 


INSTRUMENTAL ANALYST: B.S. degree 
in chemistry, married, family, veteran. Eight 
years experience in all phases of emission 
spectrography, alloy analysis, trace elements 
in organics and metals, methods development, 
direct reading and photographic, etc. X-ray 
diffraction and fluorescence. Some work with 
electron microscope and infra-red. Desire more 
responsible position, preferably in New Jersey 
area. Box 2-65. 


WELDING AND MANUFACTURING EN- 
GINEER: M.S, degree, age 35, family. Strong 


CORROSION 
ENGINEER 


Major Foreign Operating Oil Com- j 
pany offers career opportunities with 
initial assignment in our New York 
Office for metallurgist or chemical en- * 
gineer with diversified experience on 
ferrous and nonferrous alloys, inhibi- 
tors, cathodic protection and water A 


treating. 
Prefer chemical or oil processing 
background. 4 


To provide technical service for field 
operating groups and conduct studies { 
evaluating economics of alternative 
solutions. 

Salaries commensurate with experi- 
ence. Write outlining personal history 
and work experience—please include 
telephone number to: 


Box 2-100, Metals Review 
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Physical Metallurgist 


To conduct research projects in alloy 
development, high-temperature metal- 
lurgy, ferrous metallurgy, foundry 
metallurgy, and mechanical metallurgy. 
Aptitude for research, and ability to 
write reports’ essential. Permanent 
positions with expanding organization 
where you will have ample opportunity 
for professional growth and achieve- 
ment. 


Please send resume to 


Southern Research Institute 
Birmingham 5, Alabama 











background in heavy metal fabrication, in- 
cluding nuclear power equipment, Experienced 
in all types of welding processes, development 
of manufacturing methods, quality control, 
ferrous and nonferrous metallurgy. Prepared 
specifications and advised design engineering 
personnel. Desires responsible supervisory posi- 
tion. Box 2-70. 


METALLURGICAL ENGINEER: Graduate 
metallurgical engineer, to receive M.S. degree 
in industrial administration, Carnegie Tech, 
June 1959, interested in small to medium-size 
company desiring to add engineer with ex- 
tensive management training in production. 
finance, linear programming and administra- 
tive practices to its staff. Experience includes 
18 months in metallurgical development work, 
two years armed services. Age 26, married 
Box 2-75. 


MANUFACTURING OR PLANT MANA- 
GER: In metal processing or _ fabrication 
industry. M.S. degree in production manage- 
ment. Twelve years experience in manufac- 
turing, metal research, administration, per- 
sonnel and central staff manufacturing engi- 
neering. Successful product design and produc- 
tion record. Skilled in metal processing, 
methods planning and evaluation. Age 37. 
Midwest preferred, Box 2-80. 


METALLURGIST: M.S. degree, age 35, 
family. Nine years experience in basic and 
applied research. Well-rounded background in 
physical and mechanical metallurgy. Publica- 
tions. Bulk of experience in X-ray diffraction, 
phase diagrams, vacuum techniques and ti- 
tanium. Project supervision. West Coast. Box 
2-90. 


ELECTROCHEMIST-METALLURGIST: Cor- 
rosion specialist, widely experienced. Supple- 
mentary background in metal finishing and 
plastics. Bachelors and advanced degrees. 
Presently laboratory supervisor. Seek more 
responsible position. Reply: Box 6002, U. S. 
Post Office, Philadelphia (14), Pa. 


Swiss manufacturer of custom tungsten car- 
bide tools and dies (powder metallurgy proc- 
ess) seeks contact with American aluminum 
and brass fabricators. Contact: CARDURO, 
Dr. M. Villat, Aarau, Switzerland. 








Process 
Engineer 





For work on mechanical and 
economic aspects of processing 
in nonferrous strip, rod and 
tube mills. Mechanical or 
Metallurgical Engineering 
degree preferred, with some 
knowledge of industrial engi- 
neering. Brass, aluminum or 
steel mill experience desired. 
Snilary commensurate with 
experience, Locations in 


Southern Connecticut and Midwest. 
se en 


Send resume to 
MR. F. J. FINSINGER, Personnel Mgr. 


BRIDGEPORT 
BRASS CO. 


30 Grand St., Bridgeport, Conn. 








work in the fields of the future at NAA 


PHYSICAL 
METALLURGISTS 


Join one of industry’s most pro- 
gressive teams in exploring the 
metallurgical frontiers of super- 
sonic flight. 

Here are unusual opportuni- 
ties in applied research for 
experienced metallurgists who 
would like to assume increased 
responsibility and expand their 
“sphere of influence.” 

Successful applicants must 
have the ability to organize and 
direct the work of others. These 
positions afford exceptional 
opportunities for advancement 
in an expanding materials de- 
velopment program. 

Background Preferred: 
Graduate Metallurgical Engi- 
neer with at least four years 
experience including develop- 
mentor application work in one « 
or more of the following spe- 
cialties: 

Titanium Alloys j 

Hot Work Die Steels 

Superalloys 

Refractory Metals 

Mechanical Metallurgy 

( Sheet Metal Forming ) 

For more information please 
write to: Mr. V.b. Stevenson. 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 





THE LOS ANGELES DIVISION OF 
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AVIATION, INC. 
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TECHNOLOGY 


al The Knolls Atomic Fower Laboratory...in Spectra Physics 


THE FIRST ALL-TRANSISTORIZED Time-of- 
Flight Analyzer has been developed at 
KAPL to aid scientists in determining neu- 
tron energy distributions in a reactor core. 


Accomplishing in an hour what required 
more than a month with previous equip- 
ment, the new Analyzer measures steady- 
state energy distributions in the range 
from 0.01 to 5.0 electron volts. Each of the 
Analyzer’s 256 channels can store 65,536 
counts; each is adjustable in width from 10 
to 80 microseconds. The data that are stored 
in the memory can be printed on cards 
which are used in a digital computer in cal- 
culating the neutron spectra. 


Advances such as the Time-of-Flight Ana- 
lyzer are consistently being made at KAPL, 
in every technology related to pioneering 


Kult Alomc Power L 


OPERATED FOR A.E.C. BY 


GENERAL @@ ELECTRIC 


Schenectady, New York 


work in nuclear propulsion for marine ap- 
plications. Hundreds of KAPL scientists 
and engineers like Rudy Slovacek are con- 
tributing new research findings and tech- 
niques in Reactor Physics, Metallurgy, 
Ceramics, Mechanical Design, and other 
fields. Projects benefiting from such mile- 
stones include KAPL’s twin Pressurized- 
Water Reactors for the Submarine Triton 
and a power plant for the world’s first atom- 
ic powered destroyer. 


PROFESSIONAL OPPORTUNITIES 
...exist today for talented physicists, engi- 
neers and metallurgists who are interested 
in contributing to this development. U.S. 
citizenship required; advanced degree or 
related experience preferred. Send complete 
resume and salary requirement to: 

Mr. A. J. Scipione, Dept. 41-MB. 


aborilory 


Rudolf E. Slovacek is one of a 
number of KAPL scientists con- 
cerned with reactor physics. 
He earned a BSEE at Union 
College in 1945, joined KAPL 
in 1951 after taking his MS in 
Physics at Indiana University. 
Since then he has contributed 
to several KAPL projects. 








Learn More About Metals 
By Home Study 
Via MEI 










METALS 
ENGINEERING 
INSTITUTE 

... the home study 
school of 
the metals 
industry 
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SALES ENGINEERS 


Excellent opportunities in growth industry for high 
caliber men with degree in MECHANICAL or MET- 
ALLURGICAL ENGINEERING. 


These openings include positions in the following 
fields: 


1. Nuclear Materials 


2. Aircraft or Missiles 
(Possible West Coast Assignment) 


3. Government Agencies 


4. Sales Correspondents 
(Experience in lieu of degree acceptable) 


Ability to handle complex technical sales relation- 
ships of prime importance. 


These are permanent openings in a well-established 
progressive company that has for many years been 
engaged in the vital Atomic Energy Commission 
Program. 


Qualified men can expect excellent salaries in return 
for the knowledge, experience and potential they 
bring us. 


Please submit in confidence, your resume of back- 
ground and experience to: 
Mr. M. R. Meyers 
Personnel Office 
THE BRUSH BERYLLIUM COMPANY 


4301 PERKINS AVENUE 
Cleveland 3, Ohio 








TwwTcTcwi_-GGQ\titt 
Opportunities in Advanced 
Nuclear Development for 


METALLURGISTS 


The Knolls Atomic Power Laboratory invites 
inquiries from Metallurgists ready to step 
up to positions offering demonstrated 
potential for growth. 


A degree plus at least one year of related 
experience required for current openings in: 


Welding Process Development 

Process Development, Reactor Fabrication 
Statistical Design of Experiments 

Irradiation Experiments* 

Non-destructive Test 

Materials Application, Power Plant Components 


(*) Advanced positions in this area also open, 
require PAD. 


To expedite your inquiry, forward your complete 
resume, including salary requirement. Please also 
include the kind of work you are most interested 
in pursuing at KAPL. Address, Mr. A. J. Scipione, 
Dept. 41-MBA. 


Kuclle Alomic Power Laboralory 


OPERATED FORA EC BOY 


GENERAL @@® ELECTRIC 


Schenectady, New York 
(U. $. Citizenship Required) 
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metallurgy 


Advancement in missile and space technology is 
highly dependent on metallographic research being 
conducted at Lockheed today. Special programs in- 
clude the study of high and low temperature mate- 
rials, radioactive and toxic materials, pure metals, 
properties of beryllium and the alloys, and the de- 
velopment of refractory and special-purpose metals, 
cermets and ceramics. 

Studies are also being made of the creep of mate- 
rials under high temperatures over very short periods 

'~— 15 seconds or less; materials testing in hot flow 
gases; powder metallurgy; metal working and heat 
treating; high temperature and vacuum techniques; 
electron bombardment melting; corrosion and gas- 
metal reactions; gas solubilities in solids; reaction — 
mechanisms at interfaces; impurities and imperfec- 
tions; deformation; fracture; x-ray afid electron dif- 
fraction; and diffusion. 

Scientists and engineers of outstanding talent and 
inquiring mind are invited to join us in the nation’s 
most interesting and challenging basic research pro- 
grams. Write to Research and Development Staff: 
Dept. A-51, 962 W. El Camino Real, Sunnyvale, 
California. 


“The organization that contributed most in the 
past year to the advancement of the art of missiles 
and astronautics.”” NATIONAL MISSILE INDUSTRY CON- 
FERENCE AWARD. 


Lochheed 


MISSILES AND SPACE DIVISION 


SUNNYVALE, PALO ALTO, VAN NUYS, 
SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA ¢ ALAMOGORDO, NEW MEXICO 
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MANAGER—FORGING SALES 


Open-die forgings specialist re- 
quired as consultant to senior 
management to develop present 
and potential markets for car- 
bon and alloy steel forgings. 
This position with Canada’s 
only fully integrated specialty 
steel mill includes: 


—development of present sub- 


—advanced training of pres- 


Successful performance on this 
job can lead to managerial po- 
sition in a separate forging 
sales operation. Extensive sales 
experience and a metallurgical 
engineering background in pro- 
duction and/or marketing are 
important considerations. Sal- 
ary open to negotiation. 


Resume in confidence to: 


stantial hammer and press 
facilities 


ent sales staff 


Manager of Personnel 


ATLAS STEELS LTD. 


Welland, Ontario 








MANAGER 
SPECIAL METALS RESEARCH 


Well-known industrial organiza- 
tion requires the services of Re- 
search Metallurgist to direct the 
activities of a small technical 
group in the development of 
high-temperature metals and 
compounds for special applica- 
tions. Creative ability and ad- 
ministrative experience in re- 
search laboratory desired. Edvu- 
cational background should be 
Ph.D. or equivalent. 


Location is in Midwest. Salary 
in $15,000 to $20,000 range. 


Organization well established 
commercially but fully cognizant 
of urgency of being informed re- 
garding future metallurgical 
needs and materials required to 
meet these needs. 


If you are interested and quali- 
fied, send resume of training and 
experience to: 


Box 2-95, METALS REVIEW 








WELDING ENGINEER 


The Armour Research Foundation 
has an opening for an experi- 
enced welding engineer. Appli- 
cants should have several years 
of experience in welding and 
brazing research with at least a 
B.S. degree in Welding or Metal- 
lurgy. 

The Foundation is !ocated on the 
campus of the Illinois Institute of 
Technology and encourages grad- 
vate engineering study through 
its education program providing 
tuition free graduate study, in 
addition to offering competitive 
salaries and liberal benefits in- 
cluding generous relocation al- 
lowance and vacation program. 


Please send complete resume to: 


A. J. Paneral 


ARMOUR RESEARCH 
FOUNDATION 


of Illinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 




















Just Published 


VACANCIES AND 


OTHER POINT DEFECTS IN METALS AND ALLOYS 


Report of a Symposium organized by the Metal Physics Committee of the Institute 


and held at Harwell on 10 December 1957 


CONTENTS 


Point Defects and the Mechanical Properties of Metals and Alloys at Low Temperatures. By A. H. 
Cottrell (Atomic Energy Research Establishment) 


The Effects of Lattice Defects on Some Physical Properties of Metals. By T. Broom and R. K. Ham 


(University of Birmingham) 


Point Defects and Diffusion in Metals and Alloys. By W. M. Lomer (Atomic Energy Research Es- 


tablishment) 


Point Defects and Mechanical Properties of Ionic Crystals. By P. L. Pratt (University of Birm- 


ingham) 


Point Defects Near the Surface of a Metal. By E. C. Williams and P. C.-S. Hayfield (Imperial 
Chemical Industries, Ltd., Metals Division) 


Point Defects and the Mechanical Properties of Metals and Alloys at High Temperatures. By 
D. McLean (National Physical Laboratory) 


General Discussion 


Demy 8 vo. Cloth bound. 238 pages with 16 plates. 
Price (post free) 40s. ($6.00); Libraries 33s. 4d. ($5.15); Members (one copy only) 28s. ($4.40) 


THE INSTITUTE OF METALS - 17 Belgrave Square, London, S. W.1 
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engineers and scientists 
IMMEDIATE NEW OPENINGS 


in world wide reactor programs 


Atomics International is rapidly expanding its atomic power reactor program in both 
the United States and overseas. 

This expansion has created the following career opportunities at Al’s headquarters in 
Canoga Park, California: 





ENGINEERING ANALYSIS 





Reactor Engineering. Analysis and design of over-all power reactor systems and components. Prefer 
power reactor background in engineering design and analysis. Experience in reactor safeguard 
analysis also valuable. 


Core Analysis. Complete nuclear analysis to include criticality, flux distribution, and reactivity 
requirements. Fuel cycle economics and optimization. 


Shielding. Analysis and design of biological and thermal shielding of large stationary power plants. 
Advanced studies and methods analysis for compact and mobile power plants. 


Heat Transfer and Fluid Flow. Steady state and transient experimentation and analysis. Power 
optimization studies; free and forced convection flow transients: boiling and two phase flow in 
water, organic and liquid metal systems. 

Structures. Transient and steady state stress analysis of reactor components subjected to mechanical 
loads, thermal cycling, and thermal shock. Advanced analytical studies in thermal stress fatigue, 
elastic and inelastic behavior of plates and shells, structural dynamics, and electronic analogue 
and digital computer application. 





FUEL ELEMENT DEVELOPMENT 


Fuel! Materials. Senior Physical Metallurgists and Chemists for research and development of reac- 
tor fuels. Research in gas-metal systems, emphasis on structural, phase equilibria, and material 
properties. 

Alloy development of fuel and cladding materials for operation in power reactors up to temperatures 
of 1200°F and higher. 

Study radiation effects, over-all evaluation of uranium and alloys and ceramics. 


Fuel Fabrication. Senior Metallurgical, Mechanical and Chemical Engineers for fabrication develop- 
ment of materials and elements. Includes both rod-type and plate-type elements and complex assem- 
blies. Development of non-destructive tests for these elements. 


Irradiation Experiments and Hot Lab Evaluation. Senior Physicists, Chemists and Engineers to 
develop and conduct irradiation experiments to establish the behavior of fuel materials and proto- 
type fuel elements under conditions of temperature and radiation anticipated in full scale power 
reactors. Also Senior personnel to develop techniques and equipment for the post-irradiation testing 
and evaluation of these experiments. 











Write today for more details about exciting career opportunities at A.I. 


Mr. D. B. Newton, Personnel Office, Atomics International 
21600 Vanowen Street, Canoga Park, California 


(In the suburban San Fernando Valley, near Los Angeles) 


ATOMICS INTERNATIONAL 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 





(31) FEBRUARY, 1959 





review of 





As 








W 


literatur 
“Rack Issue" Sale 


COMPLETE YOUR SET AT SPECIAL REDUCED PRICES 


Hoot Mon! ’Tis a real value you're 
gazin’ at . . . but you'd better hurry, 
twill be gone a’fore you know it. 

Until March 1, back issues of the 
ASM Review of Metal Literature will 
be sold at special reduced prices! Now 
is the time to buy those volumes so 
conspicuously absent from your set. . . 
those often reached for, but never pres- 
ent! You can save real money (Dol- 
lars!) by completing your set now! 
These are the exact same books that 
normally sell to ASM members for 


$14.00 each and to non-members for 
$20.00! 

Each “Review” is your reference to 
all published information on metals 
during the respective year. Each carries 
approximately 800 pages of bibliog- 
raphy and reference covering the out- 
put of all printed material throughout 
the free world. A complete set contains 
almost 100,000 annotations! . 

Return your coupon today. Specia 
reduced wes inctsde all aie and 
handling charges. This is a limited offer 
too good to miss! 


1 VOLUME-$8.00 
2 VOLUMES-—$7.00 EA. 


BECAUSE OF THE CONTINUED HEAVY 


RESPONSE FROM ASM MEMBERS, WE ARE 
PLEASED TO EXTEND THIS OFFER TO 


MARCH 1, 1959 


PLEASE SEND ME THE VOLUMES CHECKED: 


I 
2 
3 
4 
5 
6 


REE AN ELE AI AB: TG CE Cc ccc 
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DATE PUBLISHED 
Dec. 1945 [J 


Aug. 1946 [] 
May 1947 [] 
Aug. 1948 [] 
July 1949 1 


July 1950 1] 





3 OR MORE VOLUMES-—$6.00 EA. 

















NAME 
VOLUME DATE PUBLISHED STREET .... 
7 July 1951 alt 
i oe TATE 

8 July 1952 2 ° 
9 July 1953 0 LC). 1h Aa ite tenet ee eee 
10 July 1954 1 TITLE 
I June 1955 [] 

Enclosed: $.............. Bill Me ( Bill Company] 
12 June 1956 [J 

AMERICAN SOCIETY FOR METALS 

13 July 1957 [1 Technical & Engineering Books —MR 159 


7301 Euclid Ave. — Cleveland 3, Ohio 














METALLURGISTS— 
ENGINEERS 


Leading Specialty Alloy 
Steel Producer Has Chal- 
lenging Opportunities for: 


Research Metallurgists — Ad- 
vanced degrees or equivalent 
experience preferred. To super- 
vise research projects in the de- 
velopment of new alloys and 
applications in the field of 
Specialty Steels, particularly 
high-quality, vacuum-melt and 
high temperature materials. 


Technical Service Metallurgists— 
B.S. Degree or equivalent. To su- 
pervise metallurgical laboratory 
investigations of product appli- 
cations. Must be able to handle 
technical correspondence. Tool 
and specialty steel experience 
desirable. 


Plant Metallurgists—B.S. Degree 
or equivalent plus 2 or more 
years experience. For work in 
process metallurgy and quality 
control, including process devel- 
opment in melting, forging, roll- 
ing, and drawing of specialty 
alloy steels. 


Service Engineers—Nust be qual- 
ified in practical heat treatment 
of tool and die steels of 
types. Must be free to ~ 
as required. 


These are permanent assign- 
ments with progressive, expand- 
ing firm located in one of Penn- 
sylvania’s most scenic areas. 
Facilities are modern and op- 
portunities for advancement are 
unlimited. Tuition refund plan 
for advanced study is available 
as well as other exceptional 
employee benefits. To arrange 
interviews please send complete 
resume fo: 


W. C. Stonehouse, Jr. 
Director of Industrial Relations 


Latrobe Steel Company 
Latrobe, Penna. 


All replies will be held in 
confidence. 

















TO A 
METALLURGIST'S 
ME TALLURGIST 


From the fusion of metallurgy and nuclear science, a vast new area of 
creative metcl.urgical engineering has opened. At the Atomic Power Department 
of Westinghouse, you can actively participate in research projects primarily 
concerned with the development of new metals and materials to be used 

in the fabrication of more efficient reactor cores. This complex field offers many 
opportunities for original contributions by the metallurgist who can take a 
research project from beginning to end. Ai Westinghouse you have the 
satisfaction of knowing that you can continue where others stop. 

Working at the Atomic Power Department will enable you to take advantage 
of what has been called the Renaissance City of America—Pittsburgh. Here, the 
evidence of the atomic age is strikingly present by the number of world 
renowned research centers devoted to nuclear science. In addition to all of this, 
you have the advantages of gracious suburban living. 


SENIOR METALLURGIST ... Minimum of three years in reactor field preferably 
in materials application or materials irradiation. To study the changes 
resulting from irradiation in the properties of reactor core materials. 


METALLURGIST |. . With at least one year in reactor core materials technology 
field. Materials development for fuel element prototypes. Testing and 
evaluation of fabrication methods for fuel elements. 


Send resumé to Mr. C. S. Southard, Westinghouse Atomic Power Dept., 
P.O. Box 355, Dept. W-8, Pittsburgh 30, Pa. 


Westinghouse 


FiRST IN ATOMIC POWER 
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TWO NEW BOOKS FROM ASM ... 
THE METAL THORIUM 


A unified collection of new data 


The Metal Thorium is an inf tion-packed vol 


for designers, metallurgists, researchers, students and 
workers in the dynamic field of nuclear engineering and 
science. Under the precise supervision of Dr. Harley 
A. Wilhelm, Associate Director, Ames Laboratory (former 
ASM Trustee), and through close cooperation with the 
U. $. Atomic Energy Commission, this is a unified collec- 





scientific and the technological and engineering aspects 
of thorium. 


Today, the importance of thorium lies not only in its 
impending exploitation as a source of energy, but also 
in the inevitable numerous and varied, new and broader 
industrial applications certain to be created. Learn all 
that is new about this essential metal. Order your copy, 
for reference and study, today. $10.00—397 pages— 


6 x 9—red cloth—185 illustrations. 


Satatiad inf. + 


on both the fundamental 





tion of 


SHORT-TIME, HIGH-TEMPERATURE TESTING 


A dramatic unveiling of new equipment and current developments 


The use of structural materials in high-speed aircraft 
and missiles has created a new field of testing . . . new ASM TECHNICAL AND ENGINEERING 
techniques and methods that more accurately deter- | BOOK INFORMATION SERVICE 
mine design requi ts. This book reveals data on 7301 Euclid Ave., Cleveland 3, Ohio 
the most recent of these techniques and methods . . . Bill me: [J Bill my firm: ( 
offering previously unmeasurable properties of common thi: sateen: teed -& 
structural metals. Techniques and results are reported as 
integrated accounts . . . allowing systematic and logical 
arrangement of information. Each technique can be ana- 
lyzed. All techniques can be compared. 


This is a valuable book for test laboratory, structural 
and metallurgical engineers, and designers and thermo- | pian 








Please Mail copyl(s) of: 


The Metal Thorium—$10.00 [] 





Short-Time, High-Temperature Testing—$6.00 [] 


dynamicists. It is the only book available on this new 
realm of testing and offers the combined knowledge of 
eleven authors . . . each an authority in his field. Don't 
delay, order your copy now. $6.00—137 pages— 6 x 9 
—red cloth—illustrated. 


Company ES a ee Pee nee 


Street ee - PESESS 
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PHYSICAL 
METALLURGISTS 


Expanding programs at the 
Armour Research Foundation 
require the services of two im- 
aginative physical metallur- 
gists. Applicants should have 
several years of research and 
development experience and be 
capable of initiating and direct- 
ing project activity. Advance 
degree preferred, but will con- 
sider B.S. degree personnel with 
proven record of accomplish- 
ment. 


Receive salary commensurate 
with your background and ex- 
perience and liberal benefits, in- 
cluding outstanding vacation 
program and generous reloca- 
tion allowance. 


If you desire a challenging po- 
sition with an organization that 
recognizes and rewards indi- 
vidual ability, send complete 
resume to: 


A. J. Paneral 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 
10 West 35th St. Chicago 16, Ill. 








METALLURGICAL 
SALES ENGINEER 


Have you a technical degree 
preferably Metallurgical? Have 
you experience in a ferrous 
foundry or melting situation? 
Are you thirtyish? Starting 
salary $9,000 to $11,000 plus 
bonus and usual fringe benefits 
with excellent advancement op- 
portunities. All replies strictly 


confidential. 


Please phone or write Dept. M. 


DAN BECK, Executive Selection 
Specialist, Dept. M, 958 Macca- 
bees Bldg.—TEmple 11-55-1— 
Detroit 2, Mich. 








PHYSICAL 
METALLURGISTS 


Here is your opportunity to 
grow with a young, expand- 
ing subsidiary of Ford Motor 
Company. Outstanding career 
opportunity is open in Aeronu- 
tronic’s new RESEARCH CEN- 
TER, overlooking the Pacific at 
Newport Beach, California. You 
will have all the advantages of 
a stimulating mental environ- 
ment, working with advanced 
equipment in a new facility, lo- 
cated where you can enjoy Cali- 
fornia living at its finest. 


PHYSICAL METALLURG- 
ISTS, for research and devel- 
opment in _ high-temperature 
materials, Advanced degree and 
minimum of 3 years experience, 
including X-ray diffraction, 
metallographic inspection and 
experimentation with ultra-high 
temperature physical proper- 
ties. Familiarity with powder 
metallurgical techniques pre- 
ferred. 


Qualified applicants are invited 
to send resumes and inquiries 
to Mr. K. A. Dunn, Aeronutronic 
Systems, Inc. 


AERONUTRONIC SYSTEMS, INC. 


® subsidiary of Ford Motor Company 
1234 Air Way, Bldg. 17, 
é Glendale, California 
Newport Beach, Glendale, Santa Ana 
and Maywood, California 
CHapman 5-6651 
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Prospecting at the 


WESTERN METAL SHOW 


Pan-Pacific Auditorium, Los Angeles - March 16-20, 1959 





Be a ’59er! Come to the show that's loaded with new idea nuggets 

and good prospects! You'll see hundreds of the nation’s leading firms 
display their metals, their equipment, their processes 

and their new and improved products. 

And thousands of metals men will gather to inspect these wares. 


Make plans now to come to the 11th Western Metal Show... 

learn from it... profit from it. There will be technical and practical 
engineering sessions sponsored by the American Society for Metals 
and 20 cooperating societies and associations. 

It’s bound to be the best one yet; so don’t delay! 


WESTERN METAL CONGRESS & EXPOSITION 
Owned and Operated by the 


AMERICAN SOCIETY FOR METALS 
7301 Euclid Avenue « Cleveland 3, Ohio 











(35) FEBRUARY, 1959 





California 


Connecticut 
Colorado 

District of Columbia 
Florida 

Illinois 

Maryland 
Massachusetts 
Michigan 


Missouri 


New York 


Ohio 


Pennsylvania 
Texas 
Washington 
Wisconsin 


Los Angeles 
San Francisco 
New Haven 
Denver 
Washington 
Ft. Lauderdale 
Chicago 
Silver Spring 
South Acton 
Detroit 
Lansing 

St. Louis 
Kansas City 
New York City 
Buffalo 
Syracuse 
Binghamton 


Farmingdale, L. |. 


Cincinnati 
Cleveland | 
Lyndhurst 


Pittsburgh 
Arlington 
Tacoma 

Elmgrove 


For Prompt Service and Information 
Why Not Phone 
The A. F. Holden Company 


Ludlow 1-9153 
Valencia 6-2122 


State 7-5885 
Acoma 2-7092 
Columbia 5-5340 


Jackson 4-2650 
Fairfax 4-3124 
Juniper 9-7690 
Colonial 3-7228 
Broadway 3-5405 
Ivanhoe 5-9582 
Jefferson 3-3025 
Jefferson 1-5213 
Dewey 8-3311 
Delaware 7878 
Howard 3-2748 
4-7703 

Chapel 9-6303 
Plaza 1-1434 
Broadway 1-1100 
Hillcrest 2-5625 
Gibsonia: Hilltop 3-3793 
Crestview 4-3331 
Juniper 8-0344 
Sunset 6-5400 


Holden Literature Available Without Charge 


No. No. 
200 Salt Baths 206 Austempering-Martempering 


201 Pot Furnaces—Gas, Oil & Electric 207 Radivection, Electric-Gas 


203 Rubber Mold Cleaning, Paint Removal, 208 Leasing Equipment 
Descaling & Desanding Equipment 
209 Instantaneous Heat 
204 Pressure Nitriding 
210 Conveyor Systems for Heat Treating & 


205 Industrial Furnaces Plating 


anti 











